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Mapping Crisis: a reflection on 
the Covid-19 pandemic 


This book is being published in the midst of the 2020 Covid-19 pandemic, 
an event that was beyond the imagination of most people at the time that the 
project started, but one that now grips the world and is one of the principal 
factors in how we presently organise our daily existence. It was suggested that 
we might add some information to the book about these changes and how 
they relate to the stories and research contained within. After much thought, 
it was felt that this preface was a more suitable space for such reflection. While 
there is no doubt at all that many of the chapters within this book could have 
easily been about the response to the Covid-19 outbreak, to insert this new 
narrative would have been to erode the experiences of those people who feature 
in these chapters. While the pandemic has rightly become a focus of much of 
the planet, it has already drawn our attention away from other inequalities and 
struggles around the world. This book though, despite being almost entirely 
finished before the pandemic was declared, has much to teach us about how 
we might respond to this global crisis. The pandemic, and our response to this 
crisis, has thrown up a great many questions in relation to how we use, collect, 
map and understand data, many of which are explored in these chapters. 
Epidemiology and mapping have a long history, with early examples being 
Shapter’s 1832 maps of cholera in Exeter, UK, and then the more famous maps 
of cholera deaths produced by John Snow in London. These maps and their 
authors were credited with bringing new understanding of waterborne disease 
and saving many lives. While now we often look back on these maps as being 
unquestionably useful and accurate, the results of the map production, rather 
than their process is what is what sticks in our minds. Yet, it is important 
to remember that at the time these maps were widely dismissed, and often 
misinterpreted as supporting the prevailing thoughts of the time that cholera 
was airborne. Indeed, Snow’s maps become more famous than Shapter’s not 
only because they were of London, but because of the evocative story of him 
striding in to Broad Street and tearing off the handle of the community water 
pump — an act required precisely because his data and mappings were not 
initially well received. As the world grapples with mapping and tracing the 
Covid-19 pandemic, the data and maps produced are also questioned by those 
who observe them. Data is being used to drive the daily movements of billions 
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of people in a way that we have never before seen, but the interpretations and 
collection of this data are wholly problematic — doctors and politicians looking 
at the same data draw wildly different conclusions about the course of action. 
People are being instructed to stay home, go to work, wear masks, or send 
their children to school based on the invisible hand of data. While I do not 
suggest we shouldn't be harnessing all the tools we can in the fight to save lives 
during this pandemic, it has also brought many issues of ‘mapping crisis’ to the 
fore. Issues of privacy, control, vicarious mapping, the datafication of people, 
incomplete data, dark data, prejudice in reading data, and inequality of access — 
even in the richest countries, those without a smartphone will be omitted from 
any digital tracing apps designed to protect people. 

This book is not about epidemiology, it is about mapping many other 
moments of crisis, but the stories within foretell these issues. Throughout the 
book the authors explore and challenge the way in which people are mapped 
and turned into data when they are at their most vulnerable — in moments of 
crisis. These chapters explore the politics within data and ask why there is such 
uneven distribution. In asking these questions though, this book also offers 
solutions and hope. From active counter-mapping projects that show how to 
include voices and peoples often marginalised, to warnings of where things 
can so often go wrong, there are many lessons within these pages to guide us 
through using data to tackle the Covid-19 crisis. 

Covid-19 has brought the world of data-driven crisis management to the 
doorstep of the whole world, but these are not new experiences. People around 
the world have already been reduced to data points, and had their lives dictated 
by algorithm, computation, and the biases built into these technologies. Many 
more are also pushing back with counter mapping and participatory practices 
that aim to force the inclusion of subjugated voices and knowledge. This book 
then is about those who have already been mapped or made maps in times of 
crisis, and through these pages lie many of the critical questions, and some of 
the answers, to mapping the Covid-19 pandemic. 


Doug Specht 
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Introduction: mapping in times of crisis 


Doug Specht 


e are in the middle of a revolution, or so the mantra goes, our world 
\ x j having been reinvented through digital technologies, changing 
mapping techniques and the aerospace industry. Data are at the 
heart of this revolution, one that, according to the United Nations (UN) 
Secretary General’s report A World That Counts, is a revolution for equality 
(cited in Satterthwaite, 2015). The coupling of vast data sets with geographic 
information systems (GIS) has already and will continue to change the world 
through knowledge sharing and codification (Hendriks, 1999). Increased 
computer penetration and ever-increasing speeds of internet access are 
transforming the world into an e-society, allowing more people to provide data 
about their lived experience, potentially improving the health and well-being 
of all whom it embraces (Fife and Pereira, 2008). Tim Berners-Lee’s vision of 
a connected world with easy knowledge sharing for the benefits of humankind 
seems within grasping distance (O’Hara, 2004) and geospatial technologies 
are playing an increasingly large role in the way in which we understand and 
also create the world around us (Specht, 2018). We are witnessing an ongoing 
globalisation of space and a reshaping of the local through the accumulation 
and deployment of such technologies, leading to a situation in which space is 
not only homogenised (and global), but also always fragmented (Kirsch, 1995). 
Nowhere is this more apparent than in the humanitarian sector, where the rise 
of digital humanitarianism has seen a huge shift in the processes of mapping, 
now viewed as a vital tool in moments of crisis. These changes have themselves 
created a crisis in the humanitarian sector, which must now wrestle more than 
ever with the dualities of datafication, “Othering’ and the participation of some 
of the most vulnerable people in the world. 

Geotagged digital photos, aid requests posted on Twitter, aerial imagery, 
Facebook posts, Short Message Service (SMS) messages, drones and many 
other tools now form part of the digital landscape of the humanitarian sector. 
These new and rich data streams are often brought together through mapping 
practices that are in many ways able to offer unprecedented depictions of 
communities needs within a crisis. Yet, it is also understood that the 
cartographic order of the world has forced many peoples into an imperial 
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logic under the no-win situation often referred to as ‘map or be mapped’ 
(Edney, 2019; Paglen, 2008). Maps and data are not only poor at describing 
the qualities of the relationships of everyday life, but are also born of power 
that has traditionally been used as an instrument of both colonialism and the 
contemporary geopolitical ordering of the world (Paglen, 2008; Specht and 
Feigenbaum, 2018). These issues are both alleviated and compounded by the 
growth in the amount of data being collected, not only harnessing global 
positioning systems (GPS), but also sound-level, light and accelerometer 
sensors, as well as a wealth of ‘social’ data collected through means such 
as social media. Aggregating data from these diverse and plentiful sensors 
enables new forms of monitoring societal change and have become a mainstay 
of humanitarian responses (Buckingham Shum et al., 2012). The kind of 
abstract scientific knowledge collected in this way may seem universal, but in 
the real world, it is always integrated with supplementary assumptions that 
render it culture bound and parochial. The mode of communication itself 
also conveys a set of tacit cultural and social assumptions or prescriptions 
(Wynne, 1992). These issues are accentuated through digitisation, in which 
information is converted to bits — malleable, electronically stored bits that 
can erode cultural objects, information cultures and politics. As we attempt 
to manage information, information itself mutates into new forms that often 
require new types of management (Jordan, 2015). 

This book concerns itself with one particular type of management, that is 
data management and codification undertaken through the use of GIS and 
other mapping practices such as citizen sciences and aerial mapping with 
drones. PGIS, and its related practices, evolved from the bringing together of a 
number of fields including geography, cartography and database management 
(Haklay and Tobón, 2003). These kinds of systems have been around since the 
1960s, and can even be traced back to the early days of computing in the 1950s 
when the military began to see the importance of connecting geography with 
the new power of computing (Haklay, 2010). Despite Esri,' one of the most 
powerful mapping companies, emerging in the 1970s, and software that would 
allow personal computers to develop GIS products appearing in the 1980s, the 
term GIS itself was not coined until 1992 (Haklay, 2010). The 1990s then saw 
a great deal of development in relation to GIS with companies such as Garmin 
(est. 1989) developing ever-more powerful GIS- and GPS-based systems. 
However, these remained out of reach of most people. The level of complexity 
and multidisciplinary knowledge required to operate them was too significant a 
barrier to entry. This also meant that the control over these maps, and the power 
they represent, has always rested with organisations connected to the military or 


1 Formerly known by its full title, the Environmental Systems Research Institute. 
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state, for example Ordnance Survey in the United Kingdom (Ballatore, 2014; 
Evans, 2013). Yet, more recent changes in web-based geo systems and open- 
source GIS have reduced both the technical and financial entry points into 
digital map-making (Goodchild, 2009). These new resources initially included 
Google Earth and Google Maps, introduced in 2005 (Crampton, 2009), but 
now encompass a huge range of tools, including OpenStreetMap (OSM) (est. 
2004), and allow maps to be built from the bottom up, by people and not 
governments, mapping alternative visions of society (Evans, 2013). 

The bringing together of GIS and the Web 2.0 has created a new space, 
termed the ‘Geoweb’ (Atzmanstorfer et al., 2014). This has allowed many more 
individuals, organisations and companies to make their own maps, but more 
importantly, like the Web 2.0 itself, this has also allowed for crowdsourcing of 
information and collective map-building through what is often referred to as 
volunteered geographic information (VGI) (Walker and Rinner, 2013). Many 
humanitarian projects rely heavily on the volunteered information provided 
by the public in order to build their maps, and in an ‘app economy” more 
and more people are contributing to VGI, knowingly or unknowingly (Tene 
and Polonetsky, 2012, p. 267). VGI data is most often used to make ‘mash- 
ups’ of maps where data is drawn from multiple sources, including base maps 
made available by the historical custodians of geographic information and 
other state-owned data sets (Atzmanstorfer et al., 2014; Ballatore, 2014; Brown 
et al., 2013; Crampton, 2009). 

These changes to the way in which humanitarian work has been carried 
out has resulted in a very different landscape of response. While much of the 
work is carried out by traditional players, to only examine these would be a 
mistake. It must be also acknowledged that there is a multitude of ‘minor’ 
figures at all stages of codification and legitimisation who all play a part in 
the transformation of information and data within the humanitarian context 
(Lorimer, 2003). Digital humanitarianism has seen not only more non- 
governmental organisations (NGOs) and volunteer organisations enter the 
field, but also many more corporations and private, for-profit, businesses who 
are set on making humanitarianism their business model (Burns, 2019). This, 
coupled with what United Nations Global Pulse (UNGP) (2012) have termed 
a ‘data deluge’, has seen a significant change in who is employed in information 
management processes, as well as the collecting of ever-more data (Hunt and 


Specht, 2019). 


2 ‘App economy’ refers to the range of economic activity surrounding mobile applications. 
Mobile apps created new fortunes for entrepreneurs and changed the way business is done. 

3 Mash-ups is a colloquial term used to describe maps created by combining multiple, perhaps 
classically incompatible maps or data sets to create a new map. Much like mash-up tapes 


(Miller, 2006). 
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Despite all these new actors in the humanitarian sector, the basic entry 
requirements for utilising GIS have not actually moved all that much 
(Elwood, 2006); fast internet, a computer or tablet are still required for 
producing the map tools themselves, even if a mobile phone is sufficient 
to provide the data. Indeed, the power and knowledge needed to process 
the vast amounts of data now available have become increasingly out of 
the reach of much of the world. This means that the control over the data 
produced is still in the hands of tech companies and larger humanitarian 
organisations (Haklay, 2013). Furthermore, what lies at the heart of a 
mapping project is the classification and codification of real-world objects 
into taxonomies and terminology, this again is done by those trained elites 
or corporations who make the software (Brown et al., 2013). It is then 
important to explore and examine these contradictions, which suggest, on 
the one hand, that people are better represented and aided in moments of 
crisis as more data is produced about and by them. And, on the other hand, 
that the codification of this data remains the task of a small number of 
people and organisations often from outside the situation itself. 

Latour, in his work on the non-human, notes that as technology increasingly 
mediates society, the interconnections of humans and non-humans become 
increasingly complex (Latour, 1988; Kirsch, 1995). The idea that this is 
a simple transformation is, however, clearly a myth (Jordan, 2015). The 
appropriateness of these technologies to carry out this mediation is a complex 
issue, as they are designed by people with various degrees of understanding of 
sociology and technologies (Haklay, 2010) and are positioned within Western 
scientific patriarchal capitalism (Kirsch, 1995). When it comes to the world as 
experienced by humans, objects and their values can also be tied to complex 
sets of concepts and conventional rules governing their use, so there is an 
important sense in which we can, and indeed must, learn about some of the 
affordances that these new humanitarian technologies and interventions offer 
(Hutchby, 2001). 

Affordances are functional and relational aspects that frame, while not 
determining, the possibilities for agentic action in relation to an object. In 
this way, technologies can be understood as artefacts that may be both shaped 
by and that shape the practices humans use in interaction with, around and 
through them (Hutchby, 2001). If the innovation, integration and stabilisation 
of a technology in society are processes moulded by the actions of scientists, 
workers, capitalists, commuters and mayors, and thus a wide range of social 
contingencies, then where does society end and technology begin? Theoretical 
analyses have constructed a divide that places humans on one side and their 
technologies on the other, thus representing an artificially folded society 
(Latour, 1988). Conversely, Latour offers a process-oriented definition of high 
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technology as a complex and dialectical association of humans and ‘non-human 
actors’. In Hutchby’s (2001) words, high technology is ‘a shifting network of 
actions redistributing competencies and performances either to humans or 
non-humans to assemble in a more durable whole an association of humans 
and things and to resist the multiple interpretations of other actors that tend 
to dissolve away the set up’ (p. 445). Technology, in this light, is a means of 
eliciting specific ends, but one that is always open to interpretation, resistance 
and change (Kirsch, 1995). In choosing our technology we become what we 
are, which in turn shapes our future choices (Feenberg, 1991). 

It is then important to examine in detail these contradictions (Parker, 2006). 
To detach newer processes of humanitarian mapping from their background in 
GIS would be unwise (Weiner et al., 2002). The whole practice is somewhat 
of a movable feast, with both geospatial and data infrastructure technologies 
changing rapidly and with more people being connected to the resources that 
allow them to engage, many of these new practices are now somewhat removed 
from the critical discourses of the 1990s (Elwood, 2006). Approaching 
mapping as a spatial practice helps us to better understand them as a form 
of reframing societies rather than just remapping them (Bryan, 2011). In the 
same vein, these tools must not be examined as a tool that can be picked up and 
then put down again; rather these mappings become an intrinsic part of the 
fabric of everyday life, even after a crisis has passed (Johnson et al., 2005). It is 
certain that the role of citizens has shifted from being purely the object of maps 
to being increasingly involved in the creation of maps, but this has not turned 
maps into neutral objects separated from power, nor has it moved power to the 
citizen (Panek, 2016). Regardless of the size of our data sets, any representation 
will necessarily exclude (Verplanke et al., 2016). Furthermore, the process of 
mapping has long been seen as instrumental in the forming of the Other, and 
with that the subjugation of the Other (Specht and Feigenbaum, 2018). Quite 
clearly an ever-more salient issue within the context of humanitarianism. It 
is essential too then that while collecting more data, it should be understood 
that this does not solve the deep psychological issue of feeling watched and 
tracked, which may well reduce the desire of people to participate in their 
own development and politics. Without additional safeguards and regulation 
around the way that data is used, collected, shared and then used for resource 
allocation, all these technological innovations become self-defeating in the face 
of the human desire for privacy (Dumbill, 2013). 

The problem then is that codified expertise is really about speaking for 
others, and is not based upon a lived experience (Gaventa and Cornwall, 2008). 
The contradictions are deep and complex. There is a notion that scientific 
knowledge has much to contribute to the humanitarian sector; at the same 
time, local knowledge needs to be conveyed in a way that is understandable, 
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but that also respects its tacit nature, and this is a gap that is hard to bridge 
(Coletta and Raftopoulos, 2016; Compton, 1989; Sillitoe, 1998). These issues 
of legitimisation are compounded by the small number of actors and gate 
keepers through which knowledge passes. The knowledge that so greatly affects 
people’s lives is held in the hands of a monopoly (Gaventa and Cornwall, 
2008), a situation that often forgets, or ignores, the importance of knowledge 
in relation to who created it (Rose, 1997). So, while there has been a significant 
rise in the level of participation within the humanitarian sector (Tufte and 
Mefalopulos, 2009), the power of knowledge ultimately remains with the 
planners, the technicians and Western scientists. It has been accepted that more 
consultation needs to take place with beneficiaries (Sillitoe, 2000), but this has 
become a constant seeking of universalism of knowledge through the Western 
discourse, which often fails to account for the non-linear nature of alternative 
knowledges leading to deep ethnocentrism (Rose, 1997; Sillitoe, 1998). These 
issues are hard-baked into the notion of legitimisation (Forester, 1982). At 
every stage of information-seeking, searching with algorithms, interpretation 
and use, data are passing through stages of mediation, contextualisation and 
codification (Newsom and Cassara, 2011). If these mediated stages are based 
upon the historic prejudices and colonial power structures of old, then access 
to data in and of itself does not create equality, but instead drives a further 
divide between peoples (Catlett and Ghani, 2015). In order to overcome this 
issue, there needs to be a great deal of understanding and willingness to work 
through these problems. While there are many who might wish to do so, in 
the face of the juggernaut of what Burns (2019) terms ‘philanthro-capitalism’ 
within digital humanitarianism, finding community members and activists 
who can spare enough time and who are suitably motivated and knowledgeable 
is difficult at best, and their motivations can hardly be separated from their 
personal needs (Harlow, 2012; Mercea and Funk, 2016). Tools that bring 
people together are needed, but this is not a solution itself, and empowerment 
remains a complex issue (Perkins, 2007). People have a desire to be better 
informed generally (Carver, 2003), but no population is homogenous in the 
way data often present and the goals and aims of a community are often diverse 
(Bennett and Segerberg, 2012; Weiner et al., 2002), yet the new digital divide 
of algorithms and big data seeks homogenisation, which conversely leads to 
bigger divides between the haves and the have-nots and can also manifest as 
increased divides within a community. 

The use of geographical information has changed dramatically since 
around 2010 and continues to do so; in particular users themselves are being 
encouraged to crowdsource data in moments of acute need. This though only 
serves to heighten questions over ease of data access. The digital divide then 
is not gone, and where it has been reduced, much like Hydra it has grown 
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more heads. Large humanitarian organisations risk a “Tower of Babel’ moment 
in the way they present the success of reducing the digital divide without 
acknowledging these emerging issues (McFarlane, 2006). 


One can wear a dozen powerful sensors, own a smart mattress and even 
do a close daily reading of one’s poop, but [the world’s] injustices would 
still be nowhere to be seen, for they are not the kind of stuff that can be 
measured with a sensor. The devil doesn’t wear data. Social injustices are 
much harder to track than the everyday lives of the individuals whose lives 
they affect. (Morozov, 2014) 


Data are meaningful because of how someone collects, interprets and forms 
arguments with it. Data are not neutral. This is why Lisa Gitelman calls raw 
data an oxymoron, a contradiction in terms that hides the reality of the work 
involved in creating it (cited in Neff, 2013). 

This is a worrying prospect when it is considered that the humanitarian sector 
is increasingly engaged in a process of datafication in low- and middle-income 
countries, where the use of new communications and database technologies 
is generating digital data that are machine readable and computationally 
manipulable, particularly for big data analytics (Taylor and Broeders, 2015). 
Whether this data collection technology is driven by economic, military- 
strategic, scientific or apparently altruistic motives, it is subject to a variety of 
influences during its innovation, diffusion, regulation and codification (Bijker 
and Law, 1992; Latour, 1988). The forms and functions of a technology are 
transformed by its innovators, market strategists, government regulators and 
through social use (Kirsch, 1995). It is also worth noting again that many of the 
key components of the networked society — the digital computer, the Internet, 
GPS — all have military origins and have been developed within capitalist social 
relations of production and unequal gender relations, they therefore build upon 
and reinforce existing spatial and social divisions (Perrons, 2004; Potts, 2015). 
We live immersed in representation, be it digital or through the cartographic 
gaze, it is how we understand each other, and in turn how we understand 
ourselves (Webb, 2009). These new modes of information lead to a globalised 
notion of self and other and this newly established worldwide scale is leading 
in turn to new conflicts, crises, wars and even catastrophes (Lefebvre, 2009), to 
which the world’s poorest are most susceptible. 

This book, then, aims to bring together critical perspectives on the role that 
mapping people, knowledges and data now plays in humanitarian work, both 
in cartographic terms and through data visualisations. Since the rise of Google 
Earth in 2005, there has been an explosion in the use of mapping tools to 
quantify and assess the needs of the poor, including those affected by climate 
change and the wider neoliberal agenda. Yet, while there has been a huge 
upsurge in the data produced around these issues, the representation of people 


8 MAPPING CRISIS 


remains questionable. Some have argued that representation has diminished in 
humanitarian crises as people are increasingly reduced to data points. In turn, 
this data becomes ever-more difficult to analyse without vast computing power, 
leading to dependency on the old colonial powers to refine the data of the poor, 
before selling it back to them. These issues are not entirely new, and questions 
around representation, participation and humanitarianism can be traced back 
beyond the inauguration speech of Truman — which divided the world into the 
‘developed’ and ‘under developed’ — but the digital age throws these issues back 
to the fore, as machine learning, algorithms and big data centres take over the 
process of mapping the subjugated and subaltern in moments of crisis. This 
book questions whether, as we map crises, it is the map itself that is in crisis. 

In Chapter 1, Tamara Bellone, Salvatore Engel-Di Mauro, Francesco 
Fiermonte, Emiliana Armano and Linda Quiquivix provide us with an 
introduction to critical cartography. Born from decolonial movements of 
the 20th century, critical cartography has helped scholars reflect on the 
relationship between power and knowledge within colonial contexts of spatial 
representation and surveillance. The chapter engages with concerns of non- 
Western cartography, technological innovation and representation of territory 
and notes that even as the field of critical cartography has grown, Western 
cartography continues to be a powerful instrument in colonialist policies, even 
within postcolonial contexts. 

In Chapter 2, Gregory Asmolov builds upon these ideas and introduces us 
to the counter concepts of participatory mapping and volunteered geographic 
information (Goodchild, 2009), as well as a proliferation of crowdsourcing 
practices and new online mapping tools. The chapter offers a critical examination 
of digital mapping and its role in crisis mapping, as well as in solutions to 
social problems that draw on the notion of activity systems (Engeström, 1987). 
Asmolov also provides us with an analysis of a number of empirical cases of 
online mapping from the field of emergency response and social development 
to illustrate how we must distinguish between two major forms of activity 
that have been associated with online mapping: ‘mapping as activity’ versus 
‘mapping-enabled activity’. The analytical framework also highlights how the 
location of digital maps in the context of activity systems is associated with a 
set of actors that has been included in/excluded from the system. 

Maria Rosaria Prisco also explores the diffusion of Web 2.0 and geospatial 
technologies in Chapter 3. Building on Harveys three-dimensional 
conceptualisation of space (absolute-relative—relational) with the spatial 
trialectic (experienced—conceptualised—lived space) proposed by Lefebvre 
(1974), the chapter explores the possibilities and the real strength of the 
bottom-up production of local data (VGI, collaborative mapping, citizen 
science, etc.) in counteracting the technoscientific epistemology provided by 
the growing and pervasive datafication in the representation of the reality. 
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The case of representation of space is then examined through some of the 
most well-known systems of indicators like the sustainable development goals 
(SDGs) (especially in relation to urban poverty and environmental justice in 
the Italian context) in order to provide ideas and thoughts on the way forward. 

Faine Greenwood takes these notions further in Chapter 4, examining 
data colonialism, surveillance capitalism and an increasingly prevalent new 
technology in the humanitarian sector, drones. Building on theories of the 
politics of verticality and surveillance, this chapter explores how inexpensive 
civilian drones can simultaneously enforce and subvert asymmetric power 
structures, by providing both historically underrepresented and historically 
powerless groups with access to high-quality aerial imagery. At the same 
time, vulnerable populations can be harmed by humanitarian drone users 
who participate in the system of data colonialism by extracting and sharing 
their spatial data without seeking their consent or collaboration. While many 
aid workers hold strong opinions about the potential harms or benefits that 
humanitarian drone use presents to affected populations, this chapter is 
one of the first to fully explore these contradictions. The chapter also puts 
forward a preliminary model of humanitarian unmanned aerial vehicle 
(UAV) use that is conscious of the dangers of data colonialism and calls for 
more collaborate research work on the impact and benefits of drone data 
collection in aid work. 

In Chapter 5, Giovanna Astolfo, Ricardo Marten Caceres, Garyfalia 
Palaiologou, Camillo Boano and Ed Manley explore the use of data analytics 
and statistics since the start of the 2015 Europe refugee crisis. The chapter sheds 
light on the methodological and ethical challenges posited by the collection, 
analysis and representation of data on migration and refugees. The chapter 
asks who is benefiting from such data-driven politics and to what extent it 
is harming individuals, organisations and society at large. The chapter builds 
upon the findings of a two-year data project called Refugee Spaces and argues 
that data analytics and statistics are often used as a ‘discursive practice’ to 
construct and uncritically reproduce narratives of crisis and threat and as a 
‘governmental technology’ to invest political agendas on migration by ideals of 
evidence, rationality, progress and nationhood grounded in disputable truths. 

Monika Halkort builds on this work in Chapter 6, exploring how the rising 
death toll of irregular migrants in the Mediterranean has conjured up a dense 
matrix of geospatial intelligence aimed at reducing the number of destitute 
bodies crossing the sea. Measured by the mere amount of data generated 
through the combined force of real-time tracking devices, image satellites and 
big data mining, she argues that Europe’s alleged refugee ‘problem’ is one of 
the best documented and well-mapped ‘crises’ in recent history. Against this 
backdrop the chapter asks why information about the dead and missing is 
widely absent or scarce. Mapping the critical blind spots in the data repositories 
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of state and humanitarian actors against the technoscientific and juridico- 
political protocols underpinning big data regimes, this chapter interrogates the 
key factors contributing to the substantive gaps that assign dead and missing 
migrants the liminal status of ‘known unknowns’. 

While there are many factors that drive migration, changing climate 
is expected to become an increasingly salient factor. In Chapter 7, Bogna 
M. Konior explores mapping crisis in the Anthropocene, a socio-geological era 
in which the uneven allocation of environmental risk follows global industrial 
development and denotes its own civilisational origin: capitalism and the global 
slave trade, the Great Acceleration, the fossil fuel economy and nuclear war. 
The chapter asks if climate capital and its uneven distribution can be mapped. 
The incomprehensibility of climate narratives forces a shift from analogue to 
digital and then computational media, where the processing of large data sets 
corresponds to the collective structures of feeling as defined cultural forms, 
a move central to all climate capital mapping: the blurring of realism and 
fiction and the paradoxical relation between the local and the commons. As a 
survey of these emerging digital climate fictions, this chapter examines post- 
global climate mapping in virtual reality projects such as the Stanford Ocean 
Acidification Experience and Melting Ice as well as digital cartography projects 
such as Italian Limes and the Welcome to the Anthropocene map by the 
Stockholm Resilience Center. 

In Chapter 8, Aleš Završnik and Pika Sarf provide us with the first of two 
chapters on fighting back. This chapter explores the potential of ‘sous-veillance’ 
for individual autonomy and dignity, fairness and due process, community 
cooperation, empowerment and social equality. Examining numerous examples, 
such as the Satellite Sentinel Project, which tracks troop movements and 
warns civilians of attacks in Sudan; Virtual Community Watch, a service that 
crowdsources surveillance of the Texas-Mexican border; and citizen ‘cop- 
watching’ programmes, which film and counter-film police with wearable 
cameras at protests, the authors argue that we are witnessing a new wave 
of computerised technologically enhanced counter-surveillance or ‘sous- 
veillance. The chapter focuses on three aspects: ‘datafication’ (the use and 
reuse of data), ‘resistance’ (from passive avoidance to active subversion) and 
the ‘empowerment’ of the user, applying these categories to three specific 
‘sous-veillance’ visualisation tools: (1) Erar, an online business transaction 
application created by the Commission for the Prevention of Corruption of 
the Republic of Slovenia, which provides citizens with data on the business 
transactions of public sector bodies and government spending (awarded the 
‘2013 United Nations Public Service Award’); (2) the Slovenian platform 
named ‘Kdo vpliva?” (literally “Who Influences?’), which shines a light on the 
connections between lobbyists, companies, politicians and state institutions 
through visualisations of three different kinds of networks: lobbying contacts, 
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the network of transactions between the companies represented by the 
lobbyists and the public sector; and (3) traffic-ticket monitoring with Redaar, a 
smartphone application that helps users identify where and when traffic tickets 
were issued. 

In the final chapter, Rupert Allan draws upon his experiences working as 
country manager for the Humanitarian OpenStreetMap Team (HOT) in 
Uganda, overseeing interventions such as CrowdSourcing Non-Camp Refugee 
Data (USSD (unstructured supplementary service data) BPRM (Bureau of 
Population, Refugees, and Migration)), the Uganda Open-Mapping Project 
(World Bank/OpenDRI), Data for Resilience in Refugee Settings (GPSDD 
(Global Partnership for Sustainable Development Data)) and Drone Data for 
Refugee Context National Risk Atlas Methodology (Embassy of Japan). Rupert 
also represented HOT/Missing Maps on the Uganda Ministry of Health 
Emergency Operations Committee (EOC) in developing the Ebola Data 
Resilience Strategy for preparedness and outbreak following cross-border events 
in the Democratic Republic of Congo. This chapter brings together many of 
the issues discussed throughout this book and works to explore ways through 
each, both via the experiences of working in Uganda as well as examining their 
theoretical underpinnings, leading to the conclusion that we are all part of a 
united statelessness. 
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1. Mapping as tacit representations 
of the colonial gaze 


Tamara Bellone, Salvatore Engel-Di Mauro, Francesco Fiermonte, 
Emiliana Armano and Linda Quiquivix 


t took Frantz Fanon just a few pages into his book The Wretched of the 
Earth ({1961] 2005) to expose the colonial order as one built and fuelled 

by violent compartmentalisation and exclusion, calling into question 
Europe’s pretensions as the universal standard of culture and civilisation. 
Fanon’s intervention hoped to awaken the consciousness of the colonised, 
causing them to rise up and reclaim both their lands and human dignity — 
a project that could radically transform the notion of humanity into one 
no longer premised on domination and the negation of the Other. Fanon’s 
decision to craft the moral core of decolonisation theory as a commitment 
to valorise ‘the wretched’ stands as his enduring legacy. Similarly, Paulo 
Freire in Pedagogy of the Oppressed ({1970] 2005) analysed the oppressor- 
oppressed binary to propose a path that, through ‘conscientisation’ or 
consciousness raising, could lead the oppressed to emancipation. Both 
Fanon the psychiatrist and Freire the educator captured the core of the 
modern world’s alienation process; they argued that the mechanism of 
domination remains feasible as long as the oppressed continue identifying 
themselves with their oppressor, therefore making emancipation also a 
possibility when the oppressed come to identify otherwise (Goussot, 2012). 
‘That the world in which we live has been produced and can thus be produced 
differently was a prominent focus of 20th-century continental philosophers 
and theoreticians who lived through colonialism’s ‘boomerang effect’ on 
Europe as exercised by fascist Germany (Césaire, [1955] 2001). These thinkers 
included the Frankfurt School as well as Michel Foucault and Jacques Derrida, 
whose writings geographers have come to adopt in recent decades to expose 
the work that conceptions of space do to produce and reproduce the modern 
world. Within statecraft, for example, Foucault’s writings have helped show 
how maps do work similar to that done by institutions such as mental hospitals 
and prisons: the map contributes to controlling territory as the state controls 
its inhabitants through those institutions, tools that transform inhabitants into 
subjects for the state’s reproduction (Foucault, 1977). As another example, 
Derrida’s suggestion that the literal is ‘intensely metaphorical’ has similarly 
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been adapted to suggest the science of the map itself also serves as metaphor 
(cited in Harley, 1989). 

Drawing from such insights, geographers today argue that rather than simply 
revealing knowledge about the world, maps help create the world, leading scholars 
within the discipline to abandon any notion of space as a container or stage 
within which the world proceeds, and instead to now favour notions of space 
as undergoing continual construction (Massey, 2005; Thrift, 2003). Scholars 
engaging with critical cartography in particular have become cautious of the work 
that modern maps do in situating the viewer above and outside space, for such 
a view has been key in fostering a false sense of separateness between the viewer 
and what is viewed, promoting the notion of space as an object and engendering 
a geographical imagination where nature and its local inhabitants have become 
merely resources for settlement, domination and exploitation (Gregory, 1994). 

To thus rewrite the relationship between periphery and centre from an anti- 
colonial perspective entails the deconstruction of the colonialist and imperialist 
ideology that has long dominated the system of Western knowledge and that 
remains today, in the age of globalisation, assuming more pervasive and occult 
forms (Ardito, 2007). Therefore, attempts at emancipation must aim to debunk any 
idea that the given situation is natural and what must be shown instead is that what 
is presented to us as necessary is, in fact, absolutely not inevitable (Fisher, 2009). 

This chapter assesses the effectiveness of critical cartography in raising a broader 
anti-colonial consciousness since the field began, not only critiquing maps, but 
calling for movements to ‘counter-map’. We begin by providing a brief overview of 
the cultural context that gave rise to Western cartography in order to denaturalise it, 
and we then expand on how critical theory helped develop theoretical frameworks 
for scholarship on critical cartography following the decolonial movements 
of the 20th century. We then illustrate how, in spite of the growth of critical 
cartography and the call to counter-map in the face of settlement, domination and 
exploitation, neocolonialism continues to advance the use of maps for its purposes 
in new, inventive forms. We conclude by suggesting that the dramatic rise in the 
gathering, storing, processing and delivering of geographic information today 
continues to influence neocolonial cartographic practices and suggest throughout 
that attention to competing worldviews is central if a critical cartography is to be 
effective in dismantling colonial impositions of time and space. 


The rise of Western cartography in cultural context 


European colonialism has famously imposed a notion of a universal human 
civilisation that negates or absorbs difference, aiming towards a universal 
sameness among those it considers civilised. Nikolai Trubeckoj (1982) traces 
this spirit to Roman-Germanic culture, a cultural context where a notion of 
cartography was born proclaiming itself as a universal conception of space. 
A characteristic trait of Roman civilisation, for example, was the pursuit of 
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Figure 1.1. Ebstorf map (c.13th century). 


well-being in daily life, which it considered to be a central aspect of humanity. 
This was a pursuit maintained through the military administration of territory, 
as illustrated by its Tabula Peutingeriana, a third-century ancient Roman map 
that carefully listed and described the empire’s military access roads. 

The 13th-century Germanic Ebstorf world map (Figure 1.1) integrated 
biblical and classical elements and illustrated the world as a circular construction. 
Lands outside Europe and beyond North Africa and the eastern Mediterranean 
were understood as terra incognita, and like other medieval maps at the time, 
it followed the T-O construction with Jerusalem at its centre. The O depicted 
the outer ring of the ocean and the T the dividing lines of three continents as 
related to the biblical story of Noah’s three sons: Shem who mapped on to Asia, 
the birthplace of Christianity; Japheth who mapped on to Europe, the realm of 
Christianity’s expansion and domination; and Ham, the so-called ‘cursed’ son, 
who mapped on to Africa, Europe’s most devalorised location. 
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Figure 1.2. Detail of the upper-right edge of the Ebstorf map. 


These medieval worldviews were clearly related to the views of Augustine’s 
City of God, which suggested that the will of God placed Christians at the centre 
of the known world and relegated non-Christian peoples to the outer spaces, 
even along the boundary of non-human beings, or ‘monsters’, whose brilliant 
and decorative effects were often relegated to the margins of maps (Figure 1.2). 

Meanwhile, for the civilisations of Abya Yala (the Americas), which 
Christendom had yet no place for, understandings of the world developed 
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quite differently. In Abya Yala, space and time were often intimately linked, 
rendering the map and almanac calendar one and the same (Milbrath, 1999). 
Time was cyclical; its study was mainly intended to predict future events, and 
scaled on enormous durations based on repetitive cycles. For example, Maya 
calendars and almanacs like the Dresden Codex (Figure 1.3) were shaped by 
astronomical observations and refined mathematical calculations. Maya maps 
might thus be seen as a cross between history, cosmology and descriptions of 
territory: when they marked their borders, they added information on how 
they had conquered those areas. 

Medieval Western maps were often illustrations designed to clarify concepts 
of space and time based on the pre-Ptolemaic model. Their value lay not so 
much in their practical use but in how they depicted concepts that corresponded 
to sacred texts. These were illustrations of history, philosophy or encyclopedic 
references, not points that referenced the earth’s surface. Columbus himself 
followed a medieval spirituality in many ways; he had intended to meet the 
Great Khan of China, about whom Marco Polo spoke at the time, in order to 
convert the Khan to Christianity. He also understood that the great purpose of 
all his voyages was to eventually undertake a new crusade to liberate the ‘Holy 
Land’ (Watts, 1985). 

At the same time, Columbus was influenced by Toscanelli’s calculations of 
the distance between Europe and Asia from the west, suggesting it might be 
relatively shorter if travelled at higher latitudes. Toscanelli had spoken with the 
king of Portugal and written to Columbus, and he was a friend of Nicholas of 
Cusa, the mathematician and astronomer who referred to experience, nature 
and the human condition rather than to tradition and the authority of the 
sacred texts. Thus, for Columbus, the earth was a terrestrial globe — that is to 
say, the totality of ocean and land, rather than a medieval flat disc. 

Columbus believed in the significance and aptness of his names: Cristobal 
(bearer of Christ, from the Greek) and Colon (coloniser). He himself changed 
the names of the places ‘discovered’: Guanahani became San Salvador (God), 
and then in order of importance: Santa Maria de la Concepción, Ferdinandina, 
Isabela and Juana (the Virgin Mary, the sovereigns of Spain and the Infanta, 
respectively). He later renamed a vast number of places, as Tzvetan Todorov 
(1999) notes, which fell in line with Europe’s problem with the Other. 

In the mid 16th century, following Columbus’s ‘discovery’ of Abya Yala, 
geographers and cosmographers in Europe would come to shape cultural 
worldviews that used science to legitimise conquest. Those in the Netherlands 
would become an important group in this history. Their practices came to 
focus on depicting the earth’s surface by adopting the Cartesian reference 
system, Euclidean geometry and Galilean physics. Among the group was 
Gerardus Mercator, a mathematician and cosmographer who had studied 
at the Catholic University of Leuven where the Christian humanist and 


Figure 1.3. The Dresden Codex, the oldest surviving Mayan manuscript (c.13th or 14th century). 
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Renaissance scholar Erasmus had been a student. Mercator became known 
for his treatise on triangulation and would later become known as the father 
of a cartography that came to treat the globe as a scientific instrument and 
the world as a physical surface to be scientifically measured (Figure 1.4). Also 
among the group was Willem Blaeu, a pupil of the astronomer Tycho Brahe, 
who drew high-quality maps of various states, created important atlases and, 
notably, became cartographer to the Dutch East India Company. 

In the following century, Newton would come to assume that space was 
absolute in nature — a type of container of objects and facts — whose dimensions 


Figure 1.4. The Geographer by Johannes Vermeer (c. 1668-9). 
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he also based on Euclidean geometry. He founded his mechanics on the idea 
that space was distinct from bodies and that time would pass uniformly. 
Newton's universe was an infinite space in which bodies move in a straight line 
unless deviated by another body exerting a force. Meanwhile, his contemporary 
Leibniz would anticipate Einstein, arguing against the Newtonian absolute 
conceptions of time and space in favour of relational ones. 

Kant came to legitimise Euclidean geometry and Newtonian physics along 
the way, arguing that space and time were inner conditions of the human, 
allowing for perceptions that would subsequently be ordered by logical 
categories, thus rejecting religious assumptions that had previously been sacred. 
Kant, a professor of physical geography, argued that space and time were not 
objective realities but subjective constraints allowing for the sensory-cognitive 
capacity of the human mind to represent objects (e.g. a priori forms of sensory 
intuition). Appearances were phenomena; things in themselves were noumena; 
space and time were a priori forms of intuition, both transcendental and 
universal. Kant’s conception of the universal was quite specific: the capacity 
to exercise the human mind in this way belonged to those beings his society 
determined to be endowed with reason, thus excluding those deemed incapable 
of assimilating into this imposed-upon ideal. 

In the same century, the Cassini family would map France using geodetic 
triangulation for the first time, then a technical innovation. Mapping by 
using a measurement apparatus with precision fell in line with the spirit of 
the Enlightenment, the esprit de géometrie, without adding ornaments or frills, 
setting a standard for cartography thereafter (Figure 1.5). 

Mercator’s projection of the world, which, in privileging distance over 
area, emphasised the size of the global North and de-emphasised the size of 
the global South, was to become hegemonic. Lambert’s cylindrical equal-area 
projection (1772) became the first to privilege area over distance and was 
followed by others, including James Gall’s projection (1855), which critiqued 
Mercator’s map for privileging the needs of navigators while sacrificing form, 
polar distance and proportionate area. Arno Peters would later build on Gall 
with the Gall-Peters projection (1973), presenting a highly unconventional 
representation of the earth’s surface and aiming to eliminate the ‘normal’ 
Eurocentric image of the world found in common atlases. 

These alternative views of the world were controversial and even referred to 
as ‘ugly’, for Mercator’s representation had become so familiar to Westerners 
that his map was often taken simply to represent what was true and natural, 
even though what was ‘natural’ turned out to be merely ‘conventional’, the 
result of tradition and ethnocentrism. 

Just as the conditions of possibility for a (Eurocentric) Mercator projection are 
important to consider, so too are those related to the Gall—Peters projection. The 
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Figure 1.5. Cassini map of Paris (1750-1818). 


Gall—Peters projection was born in the era of decolonisation, a time of hope for 
a more equitable and, above all, more peaceful world. The Bandung Conference 
of 1955 had marked the beginning of the efforts of non-North Atlantic Treaty 
Organisation (NATO) and non-Soviet countries during the Cold War to seek 
their own paths of development. Shortly thereafter in 1961, the Non-Aligned 
Movement (NAM) was born in Belgrade, one of whose fundamental principles 
was pacifism in relations between states, with India’s Nehru, Egypts Nasser 
and Yugoslavia’s Tito as its major advocates. Later in 1989, Arno Peters would 
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publish the only atlas at the time to represent all areas on about the same scale, 
a historical context that also saw the release of the Brandt Report’s map of the 
unequal relationship between the global North and global South (Figure 1.6). 

New map families such as anamorphic maps would also come to 
relative prominence (Gastner and Newman, 2004; Tobler, 2004), in which 
cartographical techniques were able to conserve the relative proximity of areas 
even as the parameter under study involved an increase or decrease in spatial 
area. For example, cartograms allowed viewers to quickly grasp great differences 
for a wide range of practices in different societies and countries, irrespective of 
area and distance. In one specific case, for example, which maps daily income 
over 200 USD, the Netherlands appears much larger than its relative spatial 
area than India or Mexico (Figure 1.7). 


Geography’s shift? 


Decolonial movements and the counter-maps they inspired were key in the rise 
of critical cartography within geography by the 1990s,’ which continues to the 
present day. As a subfield, critical cartography has helped theoretically situate 
maps as discourses of ‘power/knowledge’ (Foucault, 1980), thus displacing 
them as neutral scientific documents. Key works within the literature suggest 
that the traditional manner in which we understand the map and the way it 
fashions knowing and seeing have often been negative and disenabling (Harley, 
1989; Wood, 1992). 

The scholarship often draws upon Donna Haraway’s (1988) notion of 
situated knowledges to throw into question the possibility of an all-knowing 
subject. Haraway’s work exposes the problematic notion of an ostensibly 
disembodied scientist in his or her (but often his) claims to objectivity and 
universal knowledge, a phenomenon that her work referred to as a god-trick, 
or ‘view from nowhere’ that ignores our human limitations, convinces us 
objectivity is possible and obscures from us questions concerning who has 
the authority to look and from where. Rather than suggesting that claiming 
knowledge of anything is no longer possible, Haraway asks that we acknowledge 


1 While critical cartography arose to prominence in the 1990s as a subfield, it must be 
understood in the historical context of the development of the cartographic discipline more 
generally along with its link to anticolonial movements, with anarchist geographers Elisée 
Reclus and Pétr Kropotkin as precursors of this alternative geography. 

In his youth, Reclus had worked in Nueva Grenada (present-day Colombia) and was likely 
influenced by memories of the ‘reductions’ the Spanish created in the Andes (reducciones de 
indios) that forcibly relocated indigenous peoples into settlements in order to Christianise, 
tax and govern them more effectively. Kropotkin’s role in compiling Reclus’s monumental 
La Nouvelle Géographie universelle, la terre et les hommes (1875-94) marked the official birth 
of contemporary geography for many, which was deeply interconnected with new political 
philosophy and dedicated to universal solidarity. 
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Figure 1.6. The Brandt Line, dividing the world into the ‘developed global North and the ‘developing global South. 


Figure 1.7. Thematic map of families with daily income of over 200 USD. 
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that all knowledge claims are embodied and that we recognise that each of our 
positions as observers reflects our positions in society. With these, the best 
we can hope for is a situated knowledge where one can claim only partial 
knowledge of what there is to know. Thus, for the question of map-making, 
the cartographer’s partial knowledge is relevant and interesting, but only as part 
of a bigger picture. 

Insights such as these also allow for an understanding that the oppressor and 
oppressed will inevitably have distinct views of the world, leading us to better 
understand how scientific Truth (capitalised here to mark its imposition as 
universal) is intricately linked to power and the social, economic and cultural 
locus of the observer. In exposing this interplay, Edward Said (1978) showed 
how Europe produced and continues to produce ‘the Orient’ — its colonial gaze 
always seeking to ‘know’ the world in order to have power over it. It is a reason 
that sees, dominates and instrumentalises humans and space, developing the 
social sciences not simply to know or even to create the world, but to dominate 
it. This gaze perpetuates colonial institutions and practices even after formal 
colonialism has been dismantled, continuing to frame how the West knows, 
represents and ultimately produces the colonised themselves. 

Much like Haraway would later argue, for Said no production of knowledge 
in the human sciences can ever ignore or disclaim scientists’ involvement as 
human subjects in their own circumstances. And it is for this reason why, for 
Fanon ([1961] 2005), it would be the wretched of the earth who could play the 
revolutionary role — their position in society as wretched would have the least 
to lose and most to gain in the creation of the world anew. 

From such impactful interventions, within the discipline of geography there 
thus exists a ‘cartographic anxiety’ (Gregory, 1994) about the map’s complicity 
in imperial/colonial power and the chronic persistence of this relation in 
present assumptions about cartography. This is the case even when choosing 
map projections, as the Mercator/Gall—Peters controversy attests. These 
histories of the map’s use and of its production itself highlight the complexity 
of cartography as a language of communication with functions that far exceed 
their role as mere bearers of spatial information that are commonly attributed 
to them. Maps are thus never replicas of reality; they interpret and can even 
create a reality laced with the assumptions and logic that guide the construction 
process itself. Indeed, the terrestrial ellipsoid cannot be developed on the 
plane, because the two surfaces have different total curvatures: the choice of 
the type of deformations (angular, areal, linear) always suggests, but not always 
consciously, a point of view. Ultimately, this choice reflects the prevailing 
cultural climate: the Mercator map of the world was itself produced following 
the invention of perspective by Renaissance painters. 

Critiques of modern maps as weapons of the coloniser eventually led 
some scholars to suggest that ‘more indigenous territory has been claimed 
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by maps than by guns ... [thus] more indigenous territory can be reclaimed 
and defended by maps than by guns’ (Nietschmann, 1994), which led some 
indigenous movements to ‘counter-map’. It was in the early 1990s when 
Edward Said and Nancy Peluso, writing about different contexts, introduced 
the term to describe grassroots map-making by indigenous peoples in Palestine 
(Said, 1993) and Indonesia (Peluso, 1995). It became immediately evident that 
counter-maps could be effective in disrupting truth claims and are interesting 
in themselves for their ability to engender notions that non-state actors could 
make competing and equally powerful maps (Wood, 1992). Nevertheless, 
counter-mappers did not always recognise that, without a strategy guiding the 
map’s use, even indigenous counter-mapping could come to impose a new 
hegemonic reality that followed colonial logics, reproducing the colonial world 
itself (Wainwright, 2008). 

The question for the counter-mapper that has often been overlooked, is 
if non-Western conceptions of space and time are being replaced when 
seeking cartographic recognition from the Western gaze. The points, lines and 
polygons that exist on maps are practically all human artefacts, falling into 
two categories: engineering works (roads, bridges, dykes, runways, railway 
lines, surveying landmarks) and administrative and property boundaries. As 
Couclelis (1992, p. 67) writes: “Throughout the history of Western culture, 
these two categories of Euclidean features have been essential to the regulation, 
domination and control of the geographic world: the natural world, in the case 
of engineering works; the social world, in the case of boundaries’. 

So while the map is not the territory, the map runs the risk of asserting that 
it is the only possible representation of the territory (Dematteis, 1985). We 
must recognise that maps — whether colonial or anti-colonial — are related to 
the cultures to which they belong and to whom they make sense, and in the 
first instance, to those cultures’ metaphysical conceptions of space and time. 
There is no escape from the cartographic paradox: to provide a functional 
image, maps must lie (Monmonier, 1996) by favouring some elements over 
others, necessarily making invisible other possible stories, other possible ways 
of being, even extinguishing them. As Yves Lacoste states in the title of his 
(1976) book, La géographie, ça sert, d'abord, à faire la guerre, geography exists, 
first of all, to make war. 


Maps and the persistence of colonised worlds: 

some examples 

Cartography as a whole retains, for the most part, an overwhelmingly 
Eurocentric understanding of the world (Blaut, 1999; Castree, 2003; 


Sheppard et al., 2013). In mapping regions and continents, the main point 
of view represented continues to be that of colonial powers; they continue 
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to hold control over countries they once formally ruled over directly, with 
present-day political boundaries testifying to this continued order. In settler- 
colonial contexts, conventional mapping conforms to propensities for excising 
racially minoritised and colonised peoples within these boundaries. In both 
cases, whether colonial or settler-colonial, the shared logic that predominates 
is the desire to control, objectify, manipulate and exploit colonised people's 
environments. Also present is a generalised culture—nature or human—non- 
human dichotomisation that paves the way for separating people from their 
environments and relating to land in terms of its exploitable potential. 

The mapping of Africa is a salient example. Africa is typically split into two 
parts, one north and one south of the Sahara. This is a colonial perspective that 
refuses to see continuities, papering over cultural unities among African peoples. 
It is as if centuries of knowledge sharing and trade across the Sahara never 
existed, simply because European colonial authorities either did not acknowledge 
them as historically important, or when they did acknowledge them, it was to 
prevent them from posing a threat to colonial rule. The current French military 
interventions in Mali, Libya and Chad serve as examples: the Tuareg must be 
forcibly assimilated into a Sahel-centred state (Mali), whose borders were carved 
out by French colonialism and traversing sections of the Sahara; crossings and 
flows from Libya to Chad must be suppressed to ensure the French-supported 
Déby dictatorship remains intact, along with resource control for French capital. 

Maps that insist on drawing boundaries across deserts and savannahs 
reinforce the persistence of a colonial world order that remains imposed 
on many African peoples. It reduces space to what colonial powers deem to 
be acceptable, representing ecosystems as if they could be neatly divided by 
administrative fiat. A different map could show instead existing continuities 
(both social and ecological) and political contestation by displaying national 
state boundaries as interrupted lines and showing areas where alternative 
and/or rival political arrangements exist, such as the Tuareg struggle to 
establish Azawad or the Saharawi struggle for independence from the US- 
and French-supported Moroccan monarchy. To map out these existing 
alternatives and contestations would be a cartographical act that does not 
take colonial and derived national state impositions for granted and that 
speaks to the tenuous nature of boundaries, which are contingent on the 
relative successes of military interventions by colonial powers and the related 
dictatorial capacities of local regimes. 

The construct of a sub-Saharan Africa is overwhelmingly common in 
cartography and has repercussions for understanding ecosystems and how 
African life-ways have co-evolved with them. To show the falsity of this 
construct and also the artificiality of separating African peoples, it is possible to 
create maps eliding the divide by showing contiguities of cultural traits (such as 
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the distribution of languages and religions) and of physical environments (the 
regional boundary, after all, rarely coincides with ecosystem differences). As a 
contrast to received mapping imaginaries, such an alternative map can provoke 
an exploration of the ideological underpinnings, involving colonial strategies 
of control by way of division, as Edward Said (1978) pointed out some time 
ago, and long-standing Eurocentric imperialistic obsessions with the spread or 
presence of Islam and/or Arabs. 

The settler-colonial nature of North America can be exposed in similar ways. 
The relationship of ideological constructs with cartographical representation is 
evident in United States Geological Survey (USGS) topographical maps. In 
this case, omissions, obscuration and ethnocentric categories help reproduce 
colonial and racist worldviews. Because they are regarded as neutral and 
objective (authoritative) spatial representations of reality and because they 
continue to be used widely, even in urban and regional planning, USGS maps 
constitute an important process in the reinforcement of colonial processes. 

There is much more than mere change over distance being represented in 
such cartographical products of the US state. There are factories, mines, boat 
landings, residential areas, channelised streams, dams, reservoirs and cemeteries 
(usually those of white people), among other features. Ecological processes are 
usually confined to marshes, surface waters, peaks, depressions and vegetation 
reaching heights above two metres, among other representations that focus 
on the layout of the terrain, rather than the distribution of organisms or 
interactions among them. The mapped features are divided between cultural 
and ‘natural’ features, with the latter portrayed in much fewer and more 
general categories and as subservient to the former. For example, marshland 
or forest is more generic than the differentiation shown among a society’s land 
uses (representing a population within a single species, to put it ecologically). 
There are no beaver dams or distinctions between types of grasslands or forests. 
The emphasis is squarely on the ‘cultural’, even though the cartographers 
claim the map to display mainly topography. More than this, the cultural is 
really reflective of just one kind of society, the settler-colonial capitalist society. 
Nature is separated from society and reduced to what is useful to a particular 
social formation. 

Every now and then, there are attempts, for example, to signal the importance 
of the historical presence of African diaspora communities, but typically this is 
by way of cemeteries or slave plantations, as if African people never taught whites 
anything, never imparted cropping system knowledge, never contributed to the 
actual shaping of a landscape through such activities as farming, agricultural 
innovations and much else (Carney, 2001). Native Americans also exist, but 
only by way of reservations. The USGS maps erase from view their historical 
reshaping of the landscape, such as large monumental architecture (incorrectly 
called ‘earth mounds’) and the persisting grassland-forest ecotones, the extent 
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of their original territories, their current struggles to regain land stolen from 
them, and the location of their ancient settlements. Such ideological terms 
and silences buttress a view of the world that justifies the annihilation of 
other peoples and, with it, other ways and possibilities of relating to land, 
environment and place. Such a process of settler-colonial indoctrination can 
be exposed by alternative representations showing the extent of conquered 
territories (including those illegally grabbed according to US federal laws), 
much beyond current reservation regimes and the presence of cultural markers 
in the landscape left by all peoples, not just Europeans. 

In fact, what is seldom recognised is that USGS maps are landscape 
representations in part for military purposes and in part for partitioning 
conquered land for commerce and state use. Terrain maps have historically served 
military ends, and USGS maps do not depart from this tradition. Aside from 
longitude—latitude, Universal Transverse Mercator (UTM) coordinates, which 
are used primarily by the military, feature among the three coordinate systems. 
They are sometimes given prominence by the display of grid lines devoted to that 
coordinate system only. Critical industrial infrastructure is highlighted, such as 
power plants and lines, pipelines, port facilities and major factories, implying 
defensive as well as offensive military priorities. Green areas are used to symbolise 
vegetation but only if it is higher than two metres. As the USGS maps explain, 
the purpose is to identify troop movement or troop-concealing forest canopies. 
Actual US military installations are largely made absent or devoid of the same 
level of detail as other landscape features. Such omission is unsurprising, but 
what is taken for granted is a world of highly armed and belligerent institutions 
that have little care for the security of the vast majority of people. 

More than this, USGS maps project a settler-colonial mindset through the 
use of the State Plane Coordinate System (SPCS) in addition to the focus 
(described above) on industrial infrastructure, the underpinnings of commerce. 
The SPCS was introduced in the 1930s to improve records of original land 
surveys by standardising measurements to a single datum (North American 
Datum of 1927), using Cartesian coordinates to divide each state into zones 
and using English imperial units (Stem, 1990). This facilitates and raises the 
accuracy of local and regional land surveying, while obscuring ecological 
and social differences and historical markers. Every surface is rendered into 
an empty, abstract polygon. Such divisions of land are crucial to delineating 
property boundaries. After all, if land is to be fungible — that is, exchangeable 
in the market — it must be eviscerated of meaning and ecological dynamism. 
In other words, in the case of the United States, conquered land (the loot) is 
thereby divided up according to capitalist logic of distribution to those with 
capital. It should be clear that such a topographical map is virtually useless 
to ecologists, botanists, organic farmers (who may, for instance, want to 
know much more about local ecosystems), pastoralists, gatherers or hunters, 
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to name a few other possible alternative imaginaries and actual uses. More 
importantly, such mapping directly pre-empts any notion of Native American 
self-determination and sovereignty. It is thus that USGS maps are specifically 
settler-colonial representations of the earth’s surface. 


Conclusion 


The rules of Western cartography serve not simply to represent space but to 
impose one way of relating to, seeing and imagining the world — a worldview 
it claims to be superior. This is the case even though the creation of Western 
cartography itself was dependent on non-Western knowledges. As is well 
known, while the first colonisers renamed the lands they wished to conquer 
before even setting foot on them, in order to map those lands they needed 
the support of the indigenous peoples living there (Turnbull, 1998). Today, 
geomatic instruments such as drones equipped with topographic tools map 
from above in order to assist in further wars of dispossession and here again 
their use is never neutral. The technologies may evolve but the assumptions 
that inform Western cartography remain, contaminating if not colonising the 
very ways of being and doing that were previously non-Western. 

As the move from paper to digital formats opens new perspectives, the 
dilemmas related to representation and map use have persisted, without solving 
or only partly solving previous conflicts. As smart devices become more map 
driven, users are folded into banal aspects of “Where am I?’ and “Where would 
I like to go?’ While it is possible to associate a global positioning system (GPS) 
image with a photo, to search for addresses and to follow directions from one 
place to the other, what users often find themselves doing is instead ‘surfing’ 
a reality that becomes more and more virtual. In this way, contemporary 
mapping emphasises the individual over national or collectivist projects. And 
in the meantime, the power the individual holds is itself deluded as social media 
companies capitalise on their map-driven aspects by extracting location data 
and by tracking users. Here we see a very different use for maps: a technology 
that previously sought to conquer territory now seeks to conquer everyday life. 

A fundamental notion of critical cartography — that maps are expressions 
of power and desire — led scholars to take seriously the idea that maps can be 
used to show utopian worlds, create alternative social planes and aid groups in 
battles against domination. Nevertheless, late capitalism continues to succeed 
in subsuming and neutralising alternative points of view and protest — its 
response to ecological catastrophe via a ‘green capitalism’ is a prescient example 
(Leonardi, 2017). For counter-cartography, map-driven smart devices that 
allow one to act alone risk isolating users, further removing them from the 
community and rendering them dependent on a pervasive technology that 
seeks to take control of everyday life. 
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As the global liberal order continues replicating the colonial logic of 
asserting itself as the best of all possible worlds, it is important to keep in 
mind that critical cartography is concerned with the social relevance, politics 
and ethics of mapping (Firth, 2015). The order being imposed today follows 
a market-liberal utopia that claims the world will be perfect once market logic 
and human rights are applied, yet that results in ecological catastrophe, new 
forms of apartheid as are apparent in Palestine and in slums worldwide, and 
incentives to privatise intellectual creativity along with water, minerals, wood 
and human DNA. Thus, if we are to do a critical cartography under an ethics 
and politics of anti-colonial liberation, then we must keep in mind that the 
work of critique is to analyse what appears obvious, natural and inevitable in 
order to create the world anew. Critiquing cartography towards this end means 
not simply examining how maps helped colonise the world, but how maps 
continue to create the world in step with the colonial logics and worldviews 
that began being imposed globally over five hundred years ago. 
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2. The failures of participatory mapping: 
a mediational perspective 


Gregory Asmolov 


ince around 2010, we have seen the field of digital mapping flourish. The 

mapping boom is taking place in three major dimensions: the creation 

of maps that address a variety of fields and issues, the development 
of new mapping platforms that simplify participation in mapping and the 
emergence of mapping and geographic information system (GIS) volunteer 
communities. The rapid distribution of mapping solutions across a variety of 
fields, as well as the significant increase in the simplicity and accessibility of 
map creation, have turned maps into an omnipresent medium and form of 
communication. A variety of research projects have investigated the various 
contributions of mapping (see Baruh, 2015; Bott and Young, 2012; Haklay, 
2013a; Hunt and Specht, 2019; Liu and Palen, 2010; Young, 2014). Most, 
however, have considered the functions of these tools in a particular context. 
Some scholars have also highlighted how participatory mapping challenges 
institutional actors by offering the crowd new tools for increasing transparency 
around various social and political problems, in addition to a mechanism for 
holding the actors responsible for these problems accountable. 

The celebration of participatory mapping often underlines the successful 
case studies and the empowering role of the maps. Due to the simplification 
in the creation of maps and a number of influential case studies, the idea of 
‘lers create a map’ has become in many cases a universal solution for a variety 
of issues. However, the creation of an online map cannot ensure the desired 
outcome. The purpose of this chapter is to go beyond the instrumental focus 
on participatory mapping, as well as the discussion about how digital maps 
contribute to the empowerment of users. In order to address these challenges, 
we propose a focus on the triangle of relations between the tools and purposes 
of mapping and the communities engaged in it, by examining maps in a 
context of activity systems (Engeström, 1987). 

The first section of the chapter describes the rise of participatory mapping, 
followed by a review of the literature that addresses its social and political role. 
Next, we discuss how digital maps can be conceptualised in the context of 
cultural-historical activity theory (CHAT) and offer a conceptual framework 
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for the analysis of maps in the context of activity systems. On the basis of this 
conceptual framework, we go on to consider case studies from the fields of 
crisis mapping and urban mapping. The analysis section explores the relations 
between various communities related to digital mapping and identifies gaps 
in the structure of activity systems around mapping. The analysis discusses 
the consequences of the simplification of participation in mapping, with more 
internet users taking part in the process, but not necessarily in the solution 
of the issues mapped. It highlights that the symbolic representative value of 
the map in many cases does not necessarily lead to action, despite the claims 
that maps will increase transparency and accountability. The conclusion asks 
if information and communications technologies (ICTs) contribute to shifting 
the balance towards mapping activity, while fewer resources deal with mapping- 
enabled activity. 


The rise of participatory mapping 


The emergence of Web 2.0 and the increasing dominance of user-generated 
content online can be seen in many platforms, genres and formats. Maps 2.0 
(Crampton, 2009) is a space for the manifestation of user-generated content. 
Goodchild (2007, p. 212) describes ‘the widespread engagement of large 
numbers of private citizens, often with little in the way of formal qualifications, in 
the creation of geographic information’ as volunteered geographic information 
(VGI). VGI is also often linked to a notion of ‘neogeography’, which refers to 
‘people using and creating their own maps, on their own terms, by combining 
elements of an existing toolset’ (Turner, 2006, p. 3). According to Goodchild 
(2009, p. 82), the key feature of neogeography is ‘a blurring of the distinctions 
between producer, communicator and consumer of geographic information’. 
At the same time, this research highlights the potential cooperation between 
traditional geographers and neogeographers when ‘diverse VGI contributed by 
citizens via a bottom-up process complements, and in some cases integrates 
well with, the spatial data infrastructure constructed by authoritative sources 
via a top-down process’ (Elwood et al., 2012, p. 585). 

An ‘explosion of participation in collaborative map-building is linked to 
the development of a variety of technologies that enable participatory mapping 
(Goodchild, 2007). These enablers can also be addressed as digital affordances 
of participatory mapping (Livingston, 2016). A first set of affordances is 
related to georeferencing as the ability to detect location by relying on global 
positioning system (GPS) technology and the integration of geolocation 
functions in various devices, platforms and apps. According to Hardy et al. 
(2012), georeferencing is enabled mainly by the geotagging of various types of 
data, including text messages and photos. Another set of affordances is related 
to the capacity of users to collect, produce and share digital data about their 
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surroundings by relying on networks of participatory sensors, which can also 
be addressed as participatory sensing (Goldman et al., 2009). 

Participatory sensing, in turn, can also be addressed as a private case of a 
broad group of affordances related to crowdsourcing (Brabham, 2013). The 
production of digital maps can be approached as an outcome of the digitally 
mediated mobilisation of user resources (Asmolov, 2014), which includes the 
sensors, analytical skills, knowledge and social capital of users. Goodchild 
and Glennon (2010) highlight VGI’s reliance on crowdsourcing and present 
a case where the crowd can potentially solve a problem more effectively than a 
group of experts, as well as how ‘information obtained from a crowd of many 
observers is likely to be closer to the truth than information obtained from one 
observer’ (p. 233). 

Different types of affordances lead to the simplification and increased 
accessibility of tools for the creation of maps. These include tools that allow 
the collection of geographical data (e.g. OpenStreetMap — OSM), tools for 
the development of new maps (e.g. Mapbox) and crowdsourcing mapping 
applications that allow the collection of data on different topics and generate 
thematic map ‘mash-ups’ (e.g. Ushahidi or Crowdmap). In addition, tools that 
support mapping include mobile applications that enable participation in the 
process, SMS platforms that allow data collection relying on text messages, and 
a variety of tools for data sharing, data aggregation, data verification and the 
engagement of users in online activities. 

The proliferation of participatory mapping technologies with a low entry 
threshold gives rise to different types of mapping projects. Some of these 
projects, such as OSM, have focused on the development of maps in order 
to collect new geographic data about specific areas. Others have introduced 
various types of thematic maps that offer a visualisation of different data sets 
relying on geolocation and geotags. The latter can be addressed as map-based 
web mash-ups that ‘combine or mash up multiple sources of data, which are 
displayed in some geographic form’ (Liu and Palen, 2010, p. 69). One could 
also differentiate between dynamic maps that are frequently updated and used 
as tools for the collection of data from various sources and static maps that are 
used for the visualisation of a particular data set. 

Map-based mash-ups have been used in various fields, including citizen 
science projects and environmental monitoring (Connors et al., 2012), 
as well as mapping for the purpose of news coverage. Urban mapping that 
relies on user-generated information is often used as part of civic applications 
(Ermoshina, 2014) that offer citizens an opportunity to participate in finding 
solutions to problems in their neighbourhood. Participatory mapping is 
also used for public and environmental health surveillance (Kamel Boulos 
et al., 2011) and for the mapping of humanitarian emergencies and conflicts 
(Livingston, 2016). 
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Special attention has been dedicated to the role of participatory mapping in 
crisis situations. According to Liu and Palen (2010, p. 70), ‘crisis map mash-ups 
are emerging as interesting artifacts in the practical work of reporting on, assisting 
in, and managing emergencies’. For Meier (2011, p. 1242), crisis mapping has four 
pillars: ‘information collection, visualization, analysis and decision support’. The 
public can also assist in ‘classifying and sorting the large amounts of information 
(Simon et al., 2015, p. 614). In this way, mapping platforms help with making 
data sets actionable in a situation of information overload. Liu and Palen (2010, 
p. 89) also highlight the benefits of integrating professional and participatory 
geotechnologies in situations of crisis through relying on ‘hybrid forms of 
informal, participatory systems with professional (or professionalized) systems’. 

Ziemke (2012, p. 105) suggests that the mapping of a crisis covers a broad 
range of situations beyond conflicts and natural disasters: 

Slow-onset chronic conditions like poverty, homelessness, gender-based 
violence, foreclosures and forced eviction were being mapped alongside 
acute disasters, and disasters can be either natural or man-made ... Maps 
can also be leveraged to help monitor elections by allowing citizens a space 
to report intimidation, violence, and fraud at the polling station. Maps also 


may act as a witness to crimes committed by the state, such as harassment, 
detention or torture. 


There is also a broad range of views on the functions of participatory maps. 
For instance, Goodchild and Glennon (2010, p. 231) argue that ‘geographic data 
and tools are essential in all aspects of emergency management: preparedness, 
response, recovery, and mitigation’. Digital maps can support ‘situational 
awareness’ (Mark and Semaan, 2008) and supplement traditional information 
sources (Bruns et al., 2012). Particular attention is dedicated to how crisis 
mapping supports ‘crowdfeeding’, which is the facilitation of peer-to-peer 
mutual aid in emergency situations (Ziemke, 2012). This is particularly 
notable in cases of limited statehood and failure by the emergency services 
to provide emergency response (Asmoloy, 2013). Additional functions 
include testing hypotheses, detection of trends and early warning of events, 
as well as using maps as testimony to shed light on different forms of human 
rights violations or abuses by repressive regimes (Livingston, 2016; Ziemke, 
2012). Participatory maps can also be used for data verification by relying on 
crowdsourcing practices. 

However, mapping does not necessarily have a specific goal. Maps associated 
with open-data ideology are created on the basis of the assumption that data 
should be available and usable, while no one can predict in advance how a 
particular type of data can be used. For instance, the Wikimapia project seeks 
to respond to a call to ‘describe the whole world’. The same goal is shared by 
OSM activists. Russian GIS expert Maxim Dubinin compares open data to the 
concept of a ‘primordial soup’: 
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We work at the level of the nutrient broth. It’s such a mess of elements, 
some fragments of molecules, some things that potentially can give birth 
to life. Life cannot appear without this soup. Speaking in a very simplistic 
way, lightning will strike this soup and life will be born. But without this 
soup, lightning can strike the clear water forever and nothing will happen. 
The beautiful part of creating maps as open data is that when we do it we 
have no idea how it will be used.! 


Mapping without a specific purpose resembles a notion of ‘generativity’, as 
conceptualised by Zittrain (2008, p. 70), who defines it as ‘a system’s capacity 
to produce unanticipated change through unfiltered contributions from broad 
and varied audiences’. Generative mapping suggests that the mapping itself 
does not have a specific purpose, but that it contributes to developing an 
environment with better capabilities of attaining a variety of unanticipated 
goals. For instance, data collection on crisis situations in remote areas cannot 
be carried out without an updated geographic map of these areas. 

While VGI can be considered as a case of crowdsourcing, where the resources 
of the crowd have been mobilised in order to develop maps, in many cases the 
crowd has also been transformed into a community of digital mappers. Since 
the catastrophic earthquake in Haiti in 2010, the crisis mapping movement 
has gained momentum and included a variety of initiatives (Starbird and Palen, 
2013; Ziemke, 2012). The mapping communities share some neocartographic 
skills and manifest a growing cartographic literacy (Liu and Palen, 2010). The 
increasing range of opportunities for participation in mapping has led to the 
creation of a diversity of communities of mappers around ideas and values 
(e.g. open data), platforms (e.g. micromappers), topics (e.g. crisis mappers or 
citizen scientists), as well as around professional communities (e.g. the GIS 
community). In some cases, these communities transform into various forms 
of organisations that can be considered as intermediaries between institutional 
actors and the digital crowd. The social and political role of new digitally 
enabled actors, however, requires further discussion. 


The social and political role of participatory mapping 


A number of scholars have celebrated the advantages of participatory mapping. 
Goodchild (2007) presents VGI as a case of a ‘dramatic innovation’. It is also 
considered to be a manifestation of a ‘spatial century’ (Gould, 1999) and ‘an 
unprecedented shift in the content, characteristics, and modes of geographic 
information creation, sharing, dissemination, and use’ (Elwood et al., 2012, 
p. 585). Goodchild and Glennon (2010, p. 238) have also highlighted how 


the crowdsourcing of geographic information allows faster collection and 


1 From an interview conducted in Russian in September 2013. Translated by the author. 
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verification of information, while ‘authoritative information is much slower to 
appear than VGP. 

Analysis of the role of participatory mapping goes beyond the instrumental 
value of mapping. It explores how liberalising access to maps and their 
development changes the power relations between different actors and 
democratises the medium of mapping (Gartner, 2009, p. 74). For instance, 
increasing access to satellite imagery has limited the capacity of authoritarian 
regimes to conceal violations of human rights (Livingston, 2016). There 
are arguments that celebrate participatory mapping as a practice that can 
significantly contribute to solving many social or political problems (Fairbanks, 
2013) and as ‘a tool for social transformation (Roberts, 2012). 

Mapping can also be approached as one of the manifestations of what 
Manuel Castells (2007) calls ‘mass self-communication’. A reality where anyone 
can participate in geographic mapping, add layers of information to maps or 
create dedicated thematic maps, as well as using the process as a tool for social 
mobilisation and agenda setting, has contributed to increasing transparency 
and accountability. When emergency situations occur in authoritarian political 
environments, crisis mapping is considered a source of alternative framing 
(Entman, 1993) of the disaster, which can challenge the authorities’ control of 
the construction and dissemination of information about the crisis. 

At the same time, there are scholars who question whether participatory 
mapping can substantially contribute to empowerment and democratisation. 
Haklay (2013b) examines the exclusion from participation in the production 
of maps and suggests a ‘hierarchy of hacking’ that defines different degrees of 
capacity to participate in the mapping process. He argues that only bounded 
groups of experts can fully explore the potential of mapping (Haklay, 2013b, 
p. 63). These skills tend to be less available to those who are less well represented. 

Critical research on Web 2.0 cartographies questions the way reality is 
represented through maps and approaches maps as symbolic constructions that 
reflect the power relation between various actors. According to Bittner et al. 
(2013, p. 946), critical cartography suggests ‘explorations that question given 
social realities and sensitize for patterns of marginalization and exclusion’, a 
consideration of ‘the social contexts in which maps are produced and further, 
the way maps (re)produce social realities’. In addition, the new technologies of 
mapping allow new affordances for the construction of a reality that can favour 
traditional institutions (Asmoloy, 2014). 

Optimism about the democratic potential of participatory mapping can 
also be approached as a case of solutionism, as conceptualised by Morozov 
(2013, p. 6): ‘Recasting all complex social situations either as neat problems 
with definite, computable solutions or as transparent and self-evident processes 
that can be easily optimized — if only the right algorithms are in place!’ Some 
empirical research highlights the challenges related to participatory mapping. 
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For instance, a report titled Mapping the Maps has demonstrated how only a 
small percentage of the maps created on the basis of the Crowdmap platform 
were actively used (Bailard et al., 2012). About 93 per cent of the more than 
12,000 Crowdmaps analysed in the research sample had fewer than ten reports, 
while 61 per cent were identical to the default Crowdmap setting. 

In some cases, mapping initiatives fail to engage a local community due 
to technological challenges, social or gender norms, as well as the apathy and 
political risks that can affect reporting. Monitoring and evaluation of crisis 
mapping projects, for example in the case of the deployment of Ushahidi 
following the earthquake in Haiti in 2010 (Heinzelman and Waters, 2010), 
also raise some questions about the extent to which the platform contributed 
to the response on the ground (Morrow et al., 2011). 

The celebration of participatory mapping often underlines the successful 
case studies and the empowering role of maps. Due to the simplification of 
the creation of maps and a number of influential case studies, the idea of ‘let’s 
create a map’ has become in many cases a universal solution for a variety of 
issues. However, the creation of an online map cannot ensure the desired 
outcome. A more nuanced understanding of the social and political impact of 
participatory mapping requires a conceptual framework that considers digital 
mapping affordances in the context of situations that have been addressed by 


mapping. 


Maps and activity: a conceptual framework 


Addressing the debate about the role of participatory mapping requires 
a conceptual framework that allows us, on the one hand, to address the 
uniqueness of digital maps as participatory objects and, on the other hand, to 
explore the role of maps in the context of issues that have been addressed by 
mapping. While the affordances concept explains the technological factors that 
enable participatory mapping, it does not allow us to explore it in the context 
of specific situations. At the same time, theories that discuss the social and 
political impact of participatory mapping are mostly focused on explaining 
the successful cases where this could play a substantial role. Nonetheless, they 
do not explain the various scales of impact of participatory mapping and 
the cases of its failure. In this light, there is a need for a framework that will 
support a critical analysis of both the successes and failures of participatory 
mapping in addressing social and political challenges, as well as in addressing 
both technological and sociopolitical aspects of user participation in the 
development of digital maps. 

In order to address these challenges, the following conceptual framework 
proposes a focus on the triangle of relations between the tools and purposes 
of mapping and the communities engaged in it. Traditionally, maps were 
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considered primarily as something that mediated the relationship between 
the user of the map and their environment. By offering a representation of 
an environment that assisted with navigation, maps helped the user to reach 
a specific destination. Most users, however, were excluded from production 
of the map. The emergence of ‘prosumers’ (Toffler, 1980) — those who both 
participate in the generation of maps and also use them — can be associated with 
the dual position of a map as an object of development and as a mediator of 
the relationship between users and their environment. This duality is addressed 
here through the lenses of CHAT and by relying on the notion of activity 
systems developed by Engeström (1987). 

Activity theory grew out of cultural-historical psychology, as developed by 
Lev Vygotsky (1978). According to Vygotsky, the ‘individual and the social 
were conceived of as mutually constitutive elements of a single, interacting 
system’ (cited in Cole, 1985, p. 148). CHAT argues that the activity is a 
form of relationship between individuals (subjects) whose environment has 
two properties: it is mediated by tools and oriented towards goals (objects). 
According to Kaptelinin and Nardi (2006, p. 56), ‘the structure of a tool itself, 
as well as learning how to use a tool, changes the structure of human interaction 
with the world’. In this sense, a map is a tool that mediates the relationship 
between subjects (users) and their environment. It supports navigation and 
allows a subject to achieve its object. 

Vygotsky (1981), however, highlighted how the role of maps is more 
complicated than just the mediation of external activity. He argued that 
maps can be considered as psychological tools that mediate mental function. 
According to Vygotsky (1930), psychological tools ‘are directed toward the 
mastery of [mental] processes — one’s own or someone else’s — just as technical 
devices are directed toward the mastery of processes of nature’ and modify 
the ‘structure of mental functions by determining the structure of the new 
instrumental act, just as the technical tool modifies the process of natural 
adaptation by determining the form of labour operations’. In other words, 
maps have a reverse function by comparison with material tools. While 
material tools are applied in order to change the object of activity, maps are 
internally oriented and change the subject. In this light, maps structure, guide 
and transform activity by offering new forms of relationships between a subject 
and his/her environment and supporting the attainment of specific goals. 

Vygotsky distinguished between psychological tools as physical artefacts and 
as symbolic systems (Kaptelinin and Nardi, 2006), and showed that physical 
artefacts continue to fulfil their functions even after their subjects stop using 
them. This phenomenon was addressed as a process of internalisation, that is 
the transformation of the material psychological tools into internal cognitive 
functions. According to Kaptelinin and Nardi (2006, p. 43), ‘internalization of 
mediated external processes results in mediated internal processes’. However, 
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despite the differences between material and psychological tools, the analysis 
of tools — whether material or psychological — was situated within a context of 
the mediation of activity. Kaptelinin and Nardi (2006, p. 42) conclude that 
‘the use of mediators, whether crushing a nutshell with a hammer or orienting 
oneself in an unfamiliar city using a map, changes the structure of activity’. 

CHAT highlights how maps should be examined in the context of human 
activity as a form of mediated subject—object relation. Nevertheless, while the 
traditional analysis of maps in activity theory has addressed mapsas psychological 
tools that transform users’ relations with the environment, digital affordances 
that allow participatory forms of producing maps have created new challenges 
for their conceptualisation. On the one hand, maps continue to be a mediating 
tool located between subject and object, supporting orientation towards a goal. 
On the other hand, maps are an object of participatory production that is 
mediated through a variety of digital tools. Moreover, maps can be considered 
as an object of collective activity. 

Vygotsky’s followers were concerned with the role of tools in the mediation 
of activity as part of collective action. Relying on a notion of activity developed 
by Leontiev (1978), Engeström (1988, p. 30) conceptualised activity as 
a collective phenomenon and defined it as ‘systems of collaborative human 
practice’. Engeström proposed that we analyse the role of tools as one of 
constituting and mediating activity systems. In addition to a relation between 
subject and object (purpose of activity), which is mediated through tools, the 
model includes three supplementary elements of activity: the rules within 
activity systems, the community of those who participate in an activity that has 
been mediated by an artefact and the division of labour within this community 
(around attaining the object of the activity system) (see Figure 2.1). 


Tools 
Subject N / Object — Outcome 
a 
Rules Community Division of labor 


Figure 2.1. The model of a human activity system (Engestrom, 1987). 
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From this perspective, a participatory online map has a dual position. On 
the one hand, a digital map is a tool that mediates the activity of a community 
of subjects in relation to a specific object. On the other hand, a digital map 
as an outcome of participatory development can be considered as an object 
of activity of a community of users that is mediated by relying on a variety of 
digital tools. In the first case the object of the systems is the creation of the map, 
while in the second case the map is used in order to reach a desired outcome. 

The major question suggested by applying CHAT is: what is the place of 
the mapping within the activity system? In the case of ‘mapping as activity’, 
the purpose of the activity system is the creation of the map. In the case of 
‘map-mediated activity’, there is an infinite range of potential forms of activity, 
while the common denominator of these activities is that they are supported 
by mapping. Activity theory offers a methodological framework for the analysis 
of digital maps in the context of activity systems. The purpose of analysis, 
however, is not only to establish the location of a map in the context of an 
activity system. The main advantage of applying CHAT to the analysis of 
participatory mapping is the opportunity to explore the interrelation between 
maps as an object of activity and maps as mediators of activity. 

In some cases, the participatory development of maps can be integrated into 
a larger context of activity around a common object that requires mapping as 
a form of mediation. In this case, those who create maps and those who use 
maps belong to the same system. In other cases, the development of maps and 
the activity supported by mapping can be seen as segregated activity systems, or 
at least systems with a limited degree of integration. In this case, the question 
becomes: Do mapping as an activity and mapping-mediated activity belong 
to one integrated activity system or are they separate systems? And, if the 
communities of these systems are separate, how is their relationship structured? 

To sum up, unlike the critical approach that investigates maps as a form of 
symbolic representation, a conceptual framework that relies on CHAT allows 
us to focus beyond the question of how reality is constituted, through a map as 
an outcome of a particular power relationship. The focus on the link between 
the participatory development of mapping and the activity that is mediated 
through maps allows us to consider critically the role of digital maps in the 
context of social and political processes. The following case studies allow us 
to apply this framework to an analysis of crisis mapping and urban mapping. 


Case studies 


Crisis mapping 

According to Starbird (2012, p. 47), ‘crisis maps are maps of impacted areas 
that users collectively create and edit’. She explains that ‘volunteers for crisis 
mapping projects can come from a local community in response to a specific 
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event, or from a growing pool of individuals who identify as “crisis mappers” 
and repeatedly participate across events, most often from outside the affected 
area’. In this sense, crisis mapping initiatives can represent a spontaneous self- 
organisation of people around a specific crisis, relying on members of a crowd 
or on projects facilitated by an established community of crisis mappers. In 
order to address both cases, this section considers a number of cases from 
Russia, as well as other cases that have been supported by members of the 
global crisis mapping community. 

In 2010 a densely populated area of western Russia experienced a significant 
wave of wildfires. The disaster caused dozens of casualties. Russian internet 
users tried to self-organise to respond to the emergency. The crisis-related online 
activism was motivated particularly by the lack of an appropriate response 
from traditional institutions responsible for disaster management (Asmolov, 
2013). A group of online volunteers created an Ushahidi deployment and 
named it Help Map. The purpose of the mapping was not only the collection 
of information about fires, but also the facilitation of aid links between those 
who needed help and those who were interested in helping. 

While state-controlled traditional media broadcasted that the situation 
was under the full control of the emergency services, Help Map offered an 
alternative picture, presenting a truer scale of the disaster by relying on reports 
from citizens. Moreover, it also offered a mapping of resources available to 
support an emergency response. The major purpose of the mapping was the 
collection of data about needs and available resources (including transport, 
firefighting equipment, clothing, evacuation destinations and volunteers 
willing to participate in firefighting). The emergency services ignored the map 
and avoided contact with volunteers. However, the map was used by volunteers 
on the ground and by charity non-governmental organisations (NGOs) that 
took part in the emergency response. 

The purpose of moderators, who created an offline coordination centre, was 
not only to aggregate data from different sources and verify the data submitted 
by users, but also to make sure that requests for help were linked to offers of help 
and to ensure that the information mapped did not remain without a response. 
If internet users were not able to address a particular need, the moderators 
tried to find a relevant NGO or charity organisation to help. In other words, 
the mappers’ activity was not limited to mapping, but also involved doing their 
best to ensure that the required activity happened in the offline dimension. In 
this sense, the map was not only a tool for data collection, but also a tool for 
the allocation of citizen-based resources for the purpose of emergency response. 
In the case of Help Map, there was no strong distinction between those who 
created the map and contributed to the mapping and those who used it to 
respond to the disaster. The mapping itself and the activity enabled by it relied 
on the same community of internet users. 
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A few months later, in the winter of 2010-11, Russia was hit by an 
unprecedented cold front. Many cities were left without heating and thousands 
of people were struggling to receive basic supplies due to the extreme weather 
conditions. This crisis was addressed by another deployment of Ushahidi called 
Holoda.info (Aoloda means ‘cold’ in Russian). The structure of the map was 
similar to that of Help Map. However, this time no offline coordination centre 
was established. In addition, unlike in the case of the wildfires, this crisis was 
not met with large-scale citizen mobilisation. Eventually, the map collected 
many reports about problems in different regions experiencing extreme weather. 
Nonetheless, the map stopped functioning a few days after deployment since 
it received very few reports about available resources and was not connected to 
specific organisations offering a response. While Holoda.info contributed to 
increasing transparency around the scale of the crisis, its role in the facilitation 
of response was minimal. 

In another case of disaster response in Russia, a different type of 
relationship between the community of mappers and the community of 
responders was evident. In July 2012 floods destroyed a significant part of 
the city of Krymsk in southern Russia. As in the case of the wildfires in 2010, 
the response from the authorities was slow and insufficient. Many volunteers 
self organised online and went to the area of the disaster. However, one of the 
problems they faced on the ground was a lack of updated maps of the disaster 
area. Lack of a geographic map made the coordination of a response more 
difficult. To address this gap, a group of OSM volunteers self-organised in 
Russian OSM forums and created an updated map of the area of the floods. 
Consequently, volunteers were able to have updated maps that enabled them 
to facilitate a better response to the emergency. In this case, there was a clear 
differentiation between the community of mappers and those who used the 
maps. Moreover, the map created online as a result of the mapping activity 
was transformed into a physical printed artefact that was used by volunteers. 
Despite the fact that the mappers and those who used the maps were from 
different communities, this case presents a good example of integration 
between a mapping activity and an activity enabled by mapping within 
unified activity systems and with the object of responding to the disaster. 
Later, the OSM map was also used as the basis for online thematic maps in 
order to create a crowdsourcing deployment similar to Help Map in the case 
of the wildfires. 

The global crisis mapping movement offers a different case of relations 
between those that participate in mapping and those that use the map to 
address a crisis. The case of the response to Typhoon Yolanda, which struck 
South East Asia in November 2013, allows us to consider the complexity of 
the relationship between the different actors that participate in mapping and 
the responders. The request ‘to carry out a rapid needs and damage assessment 
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by tagging reports posted to social media (Meier, 2013a) was submitted by the 
United Nations Office for the Coordination of Humanitarian Affairs (OCHA) 
to the Digital Humanitarian Network (DHN), which represented an online 
coalition of organisations of networked volunteers. 

The activation included not only the members of online crisis mapping 
communities, but also an appeal to members of a broad crowd that could 
participate by using the Micromapping tool (Hildebrandt, 2013). This tool 
simplified the participation of online users in the analysis and categorisation 
of visual and textual information about the disaster. MicroMappers” is based 
on the idea of crowdsourcing and microtasking (such as in the case of Amazon 
Turk), where the simplification of participation is based on tasks that do not 
require prior knowledge, allowing the range of potential participants to be 
expanded and making the achievement of the desired outcome easier and faster. 

The project was managed by Patrick Meier (who at the time worked 
at the Qatar Computing Research Institute) and his colleagues from the 
volunteer disaster-response community Standby Task Force (SBTF). Relying 
on a number of tools that aggregate disaster-related messages and images, the 
platform created a data set of hundreds of thousands of tweets and images 
related to the consequences of the typhoon. Aggregation tools allowed an 
ongoing process of ‘feeding the clickers’ with new data for categorisation and 
geolocation (Meier, 2013b). The analysis relied on a number of mechanisms 
that allowed the tagging of tweets and images by ‘clickers’. 

In this case, the microtasking platform and the map were two different 
tools. The mapping activity was mediated through the microtasking platform, 
while the visualised outcome was represented through a map. The map was 
created following a request from its potential users: 


In the case of Typhoon Yolanda, we also had a formal partner, the UN 
Office for the Coordination of Humanitarian Affairs (OCHA), that 
officially requested digital humanitarian support. In other words, our 
efforts are directly in response to clearly articulated information needs. In 
contrast, the response to Haiti was ‘supply based’ in that we simply pushed 
out all information that we figured might be of use to humanitarian 
responders. (Meier, 20 13a) 


This case presents a strong division between the community of mappers and 
those who used the map. It allows us to identify three type of actors that are 
related to the mapping. The first group was an unbounded crowd that took 
part in mapping by relying on mediation with dedicated tools that simplified 
participation. The second was a bounded group of online volunteers with a 
certain degree of expertise that managed the crowd and made sure that the map 
met the expectations of responders. The third group was humanitarian agencies 


2 See http://micromappers.com. 
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that used the maps to increase situational awareness, support the allocation of 
resources and assist responders on the ground. 

In this case, intermediaries like SBTF and DHN made sure that the outcome 
of participatory mapping was integrated with activities that could benefit from 
the maps. That linkage was also supported by the fact that the mapping activity 
was activated by responders. In other words, in the community around the map 
of Yolanda there was an integration of mapping as an activity and the activity 
enabled by the mapping. That said, while initially emergency organisations 
outsourced the mapping to the crowd, in more recent years we can see how 
international organisations develop internal technological and professional 
capabilities to analyse big data in crisis situations and therefore have less need 
for the engagement of external actors. 


Urban mapping and civic applications 


The mapping of the urban environment for a variety of purposes has become 
a popular branch of participatory mapping. One of the best-known examples 
is SeeClickFix, a web tool for the reporting of non-emergency issues in a 
neighbourhood to local authorities launched in the United States in 2008. 
The name SeeClickFix highlights the connection between the act of data 
collection, the act of mapping and the act of resolving an issue that has been 
mapped. Another tool, CitySourced, ‘provides new spatial media tools for civic 
engagement and is ‘seeking citizen involvement in municipal problem-solving 
by allowing people to submit reports about different problems (e.g. potholes or 
garbage) to an interactive online map’ (Elwood and Leszczynski, 2013, p. 8). 
This map offers local government an opportunity to follow a problem and 
report back on the resolution of the issue. 

Urban mapping projects that seek to resolve local issues, however, have 
also been launched in countries where the local authorities often seek to avoid 
responsibility and ignore citizen reports. In this light, some urban mapping 
initiatives are considered as ‘civic applications’ and provide a means of cyber- 
empowerment that assists city residents in forcing local authorities to address 
problems. According to Ermoshina (2014, p. 5), ‘civic applications make use 
of existing legal mechanisms and standards to legitimize and strengthen an 
individual complaint’. She describes the mechanism of civic application: “Every 
problem declared via a civic application has two destinations. The first one is 
an invisible one — higher administrative units (Inspectorate, City Hall, etc.). 
The second destination is a public one — the application’s server — where the 
problem becomes visible to other users’ (Ermoshina, 2014, p. 6). 

One of the most popular Russian participatory mapping civic apps is 
Rosyama, launched by Russian oppositional activist Alexey Navalny to address 
the condition of Russian roads. Once a message with the geolocation and image 
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of a pothole is submitted, this automatically generates a complaint that is sent 
to the local authorities responsible for the issue, who are then legally obliged 
to take care of it. In another case, a platform from St Petersburg, Zalivaet.spb 
(Flooded.spb), offered a map of leaking roofs following spring melting snow 
in 2010 in order to force the local housing service to address the problem. 
Eventually, senior officials had to pay attention to the map and invited the 
founder of the project to collaborate in resolving the problem. Another online 
urban mapping platform, RosZHKH, was a Russian alternative to SeeClickFix 
that allowed people to submit reports about local problems such as illegal 
parking and linked these reports to a tool that generated official complaints to 
local authorities. 

In all the above cases, the participatory mapping not only increased 
transparency around specific problems, but also allowed people to hold the 
authorities accountable by offering a specific repertoire of activities to address 
the problem. The maps can be seen here as ‘problem-solving instruments’ that 
offer a link between the mapping of the problem and the activity enabled by it. 
‘That said, in many cases the mapping projects were not able either to force the 
authorities to respond or to develop a collaboration mode with local authorities 
that allowed them to offer a link between participatory mapping and activity in 
response to the issue raised by the map. 

The following case enables us to examine the relationship between mappers 
and the users of the map in a project called Open Maps of the Perm Region, 
launched by an ombudsman of the Perm region in Russia with assistance from 
the World Bank in 2011. The general purpose of the project was defined as 
supporting local self-governance and civic society, including citizen activism 
in the region (Margolina, 2012). The maps addressed mostly small cities 
with some significant social challenges. For instance, in Kizel a Crowdmap 
deployment called ‘Recreating Our City: Kizel — Past, Present and Future’ was 
created.’ The city had been experiencing significant problems since its main 
industries were closed. The idea was to map three different geographic layers 
in the dimension of time. The ‘past’ layer would map how the city had looked 
in the past (a nostalgic manifestation of memories). The ‘present’ layer would 
focus on the current problems of the town. The ‘future’ layer would present a 
map-mediated vision of how the city should look. 

However, while planning these projects the initiators discovered that 
the basic layer of updated geographic data was missing for some areas. 
Consequently, the project suggested first mapping the towns themselves 
(literally ‘putting them on the map’) in order to allow for work with 


3 See http://history.kizeladm.ru. 
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issue-related layers later. Civic activism was refocused from solving local 
problems to engaging people in geographical mapping, relying on OSM and 
based on the website osm.perm.ru. Eventually, the project was successful 
in adding a great deal of geographical information about remote areas of 
the Perm region to OSM. The regional Crowdmap deployment in Kizel, 
however, remained almost empty and inactive a couple of years later. The 
project was successful in creating a community of VGI mappers, but failed 
to create a community of users of those maps. 

In some cases, the authorities have tried to take control of mapping tools 
by offering their own urban mapping platforms. In this way, the moderators 
could filter reports submitted by citizens, as well as making sure that the action 
supported by the maps had no disruptive effect. For instance, in some cases, 
reports about streets that were blocked by snow were addressed by removing 
the snow from photos using Photoshop and posting the edited photo as proof 
that action had been taken. In other cases, platforms offered a limited repertoire 
of citizen participation. For instance, the Active Citizen platform, launched by 
the mayor of Moscow, was criticised for appearing to provide an opportunity 
to complain, but with no consequent action taken, and creating ‘a semblance 
of openness and participation, while in practice neutralising citizens’ activity 
and exerting control over them’ (Asmoloy, 2017, p. 463). 

The idea that in order to solve the problem you first need to create a 
layer of geographical information about a particular area that is scarcely 
represented on the existing map is certainly not exclusive to Russia. One of 
the most notable projects in this field is the mapping of the slums of Kibera 
and Mathare in Nairobi. According to Fairbanks (2013), ‘on Google Maps 
they figure as blank expanses, in keeping with their reputation as shadowy, 
marginal places. Drawing Kibera on the map relied on the engagement 
of volunteers to collect data about the area and on the crowdsourcing of 
information about the location of key places (such as water taps, schools, 
pharmacies) based on information from local citizens, as well as adding 
official data. However, according to Kovacic and Lundine (2013, p. 123), 
while Map Kibera successfully created data and mapped the slums, the 
outcome of the mapping project was not ‘accessible to or consumable by 
local organizations’. 

A new model of mapping was implemented by a social enterprise, Spatial 
Collective, in the slums of Mathare: “The goal was that Mathare residents, 
through mapping and social media tools, relate their stories to an audience 
outside of the slum and beyond the borders of the nation, but more importantly 
start the conversations within the community through constant small forums’ 
(Kovacic and Lundine, 2013, p. 124). 

The mapping relied on members of youth groups from the slums. One of 
the leading activists, Isaac Mutisya, explained the role of the map from the 
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perspective of the local mappers: “We think of GPS maps as guides. They are 
the sometimes annoying, always calm, recorded voice in our car that steers us 
through unfamiliar places. But maps are also public records that can help slum 
dwellers negotiate with city authorities’ (Warner, 2013). 

One of the issues for problem mapping in Mathare was illegal dumping 
grounds. The purpose of mapping was defined as improving ‘the existing waste 
management systems found in the community’ (Spatial Collective, 2013). 
Mapping various segments of the life cycle of waste and locations related to 
illegal waste allowed local community members to take care of this problem. 
Other problems addressed by the map have focused on the facilitation of 
dialogue between local residents and the local authorities, for example on 
mapping the infrastructure of pipes in order to increase the number of public 
toilets and crime mapping that relies on community reporting. 

The case of Mathare demonstrates how the same community has conducted 
the mapping and used the outcome of it to enable an activity that can contribute 
to the solution of problems like waste management. We can also see how a 
specific organisation, in this case the social entrepreneurship Spatial Collective, 
supports both the mapping process and how it is used to address the problems 
of the slums. The purpose of the maps is ‘not only to present information (e.g. 
a water supply shortage), but also to produce concrete action (e.g. to facilitate 
the delivery of water to remedy the shortage)’ (Kovacic and Lundine, 2013, 
pp. 126-7). 


Analysis 


This chapter argues that the role of participatory digital maps needs to be 
examined in the context of activity potentially related to these maps. The notion 
of an activity system allows us to identify the dual position of the maps as a 
mediator and/or as an object. Case studies from the fields of crisis mapping and 
urban mapping allow us to examine the locations of the maps in the context of 
activity, as well as the structure of relations between different communities of 
users related to the maps. 

Figure 2.2 presents a case where the map can be considered as an object 
of activity. This activity is mediated via a variety of digital tools that afford a 
broad scope of participation in the development of maps. The participatory 
mapping activity includes the aggregation of data from a variety of sources, 
data analysis and data verification. In each case considered above we can see 
various forms of digitally mediated participatory practices that were directed 
towards the development of digital maps. Maps as objects can be seen both 
in the case of participatory development of geographic maps (e.g. OSM) and 
of participatory development of issue-focused maps such as crisis maps or 
urban maps. 
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Figure 2.2. Participatory maps as objects of activity. 
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Figure 2.3. Participatory maps as mediators of activity. 


Figure 2.3 presents a case where the map can be considered as a mediator 
of activity in relation to specific objects. This can be seen in the cases of crisis 
mapping, where digital maps were supported in order to enhance emergency 
response, and in the cases of urban mapping, where the maps were developed 
in order to address a variety of problems on the city level. The major question, 
however, is how mapping as an object of activity is related to the outcome of 
the mapping. Figure 2.4 allows us to focus on an analysis of the relationship 
between the community taking part in the production of the map and the 
community using the map, and to explore the mechanisms linking the map’s 
two functions. 

In the case of Help Map, the mapping activity and the mapping-enabled 
activity were integrated in the structure of a mapping platform, suggesting 
a link between needs and resources. Those who participated in the mapping 
were the same group of people who participated in the response to what 
had been mapped. Both activities relied on a community of volunteers 
who used the Internet, as well as a number of NGOs participating in the 
emergency response. It is safe to say that the mapping and mapping-enabled 
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Figure 2.4. The dual role of participatory maps in the context of activity systems. 


activities were highly integrated in the case of Help Map. The group of 
map moderators played the role of facilitators in order to ensure that the 
mapping was linked to the activity required in response. However, in the 
case of the map that dealt with the extreme weather in Russia, this link was 
missing and the map remained mostly an object of activity. 

In the case of the response to Typhoon Yolanda, the community of 
users that created the map and those who used the map were substantially 
different. The map relied on the participatory activities of micromappers; 
however, the outcome of the mapping was developed for an international 
responding organisation, in this case OCHA. The link between mapping 
as an activity and the activity mediated by it was supported by SBTF, an 
established online community of crisis mappers. The two types of activity 
were also integrated due to the facilitation by the DHN and due to the 
fact that the activation of the mapping community took place following a 
request from those interested in the map to support the rescue operation on 
the ground. 

The cases of urban mapping also allow us to examine different types of 
relations between mapping as an object of activity and the activity that has 
been mediated by the mapping. In the case of projects dealing with potholes, 
leaking roofs and neighbourhood problems, the maps forced institutional 
actors to address the issues thanks to algorithms that automatically generated 
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complaints. The moderators of the maps also made sure that the reports were 
transformed into official complaints and reached their destination. In the case of 
the Open Maps project in Perm, the emergence of a GIS mapping community 
was not followed by the emergence of an issue-mapping community or a 
community of people who could act on the basis of the mapping. The map 
in Kizel demonstrates how mapping can be disconnected from activity that is 
supposed to address the issues mapped. 

The case of the mapping in Kibera and Mathare also demonstrates how 
it is linked to various types of activity by the local community. The same 
community of youth groups from the slums was engaged in mapping and in 
activity relying on it (such as the collection of rubbish). In some cases, the 
community around the map included not only internal actors (local residents), 
but also external actors, including the authorities and aid organisations. The 
high degree of integration between mapping and mapping-enabled activity was 
supported by the Spatial Collective NGO. 

In some cases, however, the mapping activity is not necessarily designed to 
address a specific problem. The cases where it is driven by the goal of updating 
geographic maps (as in the case of OSM) can be considered as ‘generative 
mapping’, where the purpose is to support unexpected outcomes and a variety 
of potential actions. Generative mapping relies on a community of mappers, 
but usually this is not linked to a community of those who can use the map, 
since no specific type of mapping-enabled activity is considered as part of the 
project. 

These cases allow us to identify two types of relations between a community 
of mappers and a community of those who use the maps. In the first case, 
groups of users belong to the same group. This can be seen in the case of 
crowdfeeding projects, where the members of the crowd both develop and use 
the maps to address the issues mapped. In the second case, the community of 
users that participate in mapping and those who use the maps can be seen as 
two different groups. In most of these cases, the mappers can be considered as 
members of a digital crowd or online groups of volunteers, while those who 
use the maps to address the issue of mapping are institutional actors. 

In some cases, the institutional actor initiates and supports the mapping in 
order to support their own activity. In these cases, the maps serve as facilitators 
of collaboration between the community represented by the mappers and 
external actors. In such cases, we can see that mapping is more likely to be 
followed by a mapping-enabled activity and to serve the mutual interests of 
all sides. In other cases, the maps force institutional actors to respond. The 
purpose of the map in these cases is to get the issue on the agenda and to 
attract attention. However, this symbolic representative value of the map in 
many cases does not necessarily lead to action, despite the claims that maps will 
increase transparency and accountability. 
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In all the cases considered, we have seen that a central role in connecting 
mapping as an activity and the activity mediated by mapping was played by 
intermediaries. In some cases, the intermediaries are an outcome of spontaneous 
self-organisation, as in the case of the Help Map coordination centre. In the 
case of Typhoon Yolanda, intermediaries are presented by online groups of 
volunteers, including SBTF and DHN. In the case of Kenya, the intermediary 
isan NGO (Spatial Collective). Some of the urban mapping platforms embed a 
mechanism that links mapping to action. In the cases of Rosyama and Zalivaet. 
spb, the automatic generation of complaints, as well as the activities of the 
founders of the mapping platforms, ensure that the outcome of mapping forces 
institutional actors to address the issues mapped. 

The additional trend that can be seen is that the organisational actors 
develop internal capabilities of mapping by relying on the analysis of big data 
and therefore rely less on the engagement of the crowd. This can be seen as 
a shift from crowdsourcing to insourcing of digital mapping. At the same 
time, we can see that some institutional actors seek to neutralise the link 
between mapping and mapping-enabled activity through the development of 
platforms that allow them to control the outcomes and offer a semblance of 
participation. The latter can be addressed as a form of vertical crowdsourcing 
(Asmolov, 2017). 


Conclusion 


The focus on participatory mapping in the context of activity systems has 
allowed us to explore the relationship between those who create the data 
and those who use it, and in particular to ask to what extent these groups 
are interrelated. The investigation has focused on the degree of integration 
between various types of activity as represented in the links between different 
communities of users. Maps always exist in a context of activity. The balance 
between activity directed towards the development of a map and activities that 
rely on mapping differs, however, from map to map. 

The analytical differentiation between mapping as activity and activity 
mediated by mapping allows us also to investigate the relation between these 
two forms of activity and suggests a model for the structure of this relation. In 
the first case, the same community conducts both mapping and the activity 
based on the mapping. In this case, mapping as an activity is a segment that has 
been integrated into a larger activity system. In the second case, the mapping 
as an activity and the mapping-enabled activity are two separate systems with 
independent objects of activity and different communities. 

Addressing the question of the structure of the relation between mapping 
as an activity and the activity enabled by mapping allows the identification of 
different kinds of ‘mapping failures’. The first type of failure is where mapping 
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as an activity is not followed by an activity mediated by mapping. In this case, 
the map remains a meaningless object. For instance, in some cases a community 
of social activists (such as an NGO) will ask a community of mappers to create 
a map (either a geographic or an issue map), but this map will not in the end 
be linked to or integrated within any specific activity. 

‘The second type of failure can be seen when a community that needs a map in 
order to achieve its purposes is not able to mobilise a community of mappers to 
create the required mediating tool or more generally does not realise the mapping 
needed. A third type of failure, which can be seen within activity systems 
mediated through online maps, is around the object of mapping. In these cases, 
there is a contradiction between, on the one hand, the way the mappers imagine 
the desired activity enabled by mapping and, on the other hand, the forms of 
activity desired by the people experiencing the problem on the ground. 

One may argue that because it is easier today to participate in mapping 
than in the activity enabled by it, more internet users are taking part in 
the process, but not necessarily in the solution of the issues mapped. 
Consequently, ICTs contribute to shifting the balance towards mapping 
activity, while fewer resources deal with mapping-enabled activity. While 
almost anything can be mapped, this does not guarantee that mapping will 
contribute to a solution to what has been mapped. Conversely, mapping 
becomes part of a symbolic gap between increasing awareness of a problem 
and the decreasing amount of resources available to solve this problem. 
Considering maps in the context of activity systems should help to address 
this gap, and help the users of digital maps not only to navigate the 
environment but also to change it. 


This research has been supported by the Leverhulme Trust. 
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3. Knowledge and spatial production 
between old and new representations: 
a conceptual and operative framework 


Maria Rosaria Prisco 


Proprio perché tutto dipende dalle rappresentazioni, occorre che esse siano 
in grado di comprendere e regolare i processi di trasformazione del pianeta. 


(As everything depends on representations, it is necessary that they are 
able to understand and inform the processes of planet transformation.) 
(Dematteis, 1985, p. 101) 


his chapter critically analyses whether new data sources, generally 

referred to as ‘big data and volunteered geographic information 

(VGI), can represent a way of overcoming the limits of traditional 
geographical representations based on official statistics and indicators. It also 
asks whether this new availability of spatial information simply increases 
the amount of georeferenced data or, through the support of a theoretical 
framework, it can also open up new and more effective ways of revealing places 
and their identities and thus improving community participation as practice 
for policymaking and planning. 

If read in its historical context, the recent emergence of the big data era and 
the so-called ‘fourth paradigm’, based on data-intensive analysis (Anderson, 
2008), appears to be in perfect continuity with the late 19th-century 
quantitative turn in social sciences where statistical quantification of human 
behaviour played a key role in explaining the world and in forming modern 
Western identity (Hacking, 1990). This ‘objective’ knowledge also produced 
a new approach to social engineering based on managing natural and social 
facts more easily through numbers (Barnes, 2013). The current ‘datafication 
of knowledge represents the power accorded to data in the construction and 
reproduction of social representations based on the huge availability of digital 
information and the power of the Internet (Newell and Marabelli, 2015). 

This approach also has epistemological and ontological implications, in 
particular when the analysis is carried out at subnational level. As Shelton 
(2017) states, data used to represent the phenomena under investigation are 
strongly influenced by what is simpler to quantify and easily counted, causing a 
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misrepresentation or underrepresentation of all that is not visible or is difficult 
to operationalise through the traditional top-down approach to knowledge 
production. The result is the production of partial geographies in which all 
that is not easy to represent, like conflict, cultural, ethnical and social diversity, 
essentially becomes invisible (Vanolo, 2018). 

All these aspects are part of the subjective/emotional side of place 
representation carried out on different scales, from the body to the home 
and neighbourhood, up to larger scales characterising what Lefebvre (1991) 
defined as ‘lived spaces’. These ‘lived spaces’ are traditionally neglected in 
positivist geographical studies based on a conception of space as an object 
bounded by administrative limits and by economic and technical criteria. 
As Davidson et al. (2005, p. 1) note: “The difficulties in communicating 
the affective elements at play beneath the topographies of everyday life have 
meant that, to a greater or lesser extent, geography has tended to deny, avoid, 
suppress or downplay its emotional entanglements’. A limit probably due both 
to the limited availability of data and to the intrinsic difficulty in quantifying 
and operationalising subjective aspects, especially in relation to their spatiality. 

This approach is particularly inadequate when values are at stake in the 
analysis as, for example, in the recent indicators framework built to assess 
the progress of policies for human well-being and sustainability: the ongoing 
sustainable development goals (SDGs) promoted by the United Nations 
(UN) in 2015. Despite the significant shift in considering different measures 
of human progress beyond the criteria of gross domestic product (GDP), 
the way to represent the complexity stemming from this new approach to 
development remains bound to the traditional systems of indicators based 
on official statistics produced by national institutions. According to this 
perspective, the geographical dimension of sustainability is restricted to the 
study of spatial differences and quantified using administrative spatial units 
with a comparative approach at global level. By describing regions or cities 
only in terms of their contents — that is, wage earners, pupils’ achievements, 
number of unemployed people and so on — they become mere objects of 
comparison in the ranking exercise of attributing above/below scores with 
respect to the national average. 

The container approach to space is not able to grasp some complex 
issues of the sustainability/well-being concept and constitutes a rather poor 
conceptual and methodological basis for dealing with a complex place-based 
concept like sustainability (Manderscheid, 2012). Where people reside and act, 
their subjective and relational dimension of spatiality from the body and its 
multilayered interrelations with others scaled up to global level, is an issue 
that requires a more complex vision of spatiality, which Lefebvre (1991) and 
Harvey (2006) effectively introduced in their conceptualisation of space. This 
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framework of reference can help in decoding and understanding the role of 
new sources of data in the production of a more participatory geographic 
knowledge. 

Starting from this field of observation, the chapter will test the possibilities 
offered by new sources of geographic data usually defined as big data (in 
particular those produced through people’s voluntary contributions) in 
supporting a research path that can lead to more participatory and coherent 
spatial representations with the complexity that emerges when values and 
people and the specificities of places are at stake. The chapter will also examine 
the role of VGI and explore the ways in which a new approach to spatiality can 
help to decode and understand this avalanche of data. 


From drought to a deluge of spatial data 


The term ‘big data’, typically used to mean a wide range of data sources 
with specific characteristics and epistemological, methodological and legal 
implications, has since around 2010 become a ‘popular technological meme’ 
(Gorman, 2013). Despite its popularity across a wide range of disciplines, 
from information science to medicine, sociology, economics and management, 
the term does not yet have a structured and universally accepted definition. 
Through a survey of 1,581 conference papers and journal articles that contained 
the full term ‘big data’, de Mauro et al. (2016, p. 131) propose a definition 
independent of the various fields of application and based on big data as an 
information asset ‘characterised by such a high volume, velocity and variety to 
require specific technology and analytical methods for its transformation into 
value’. 

To the well-known ‘three V’ criteria of data (volume, velocity and varieties) 
(Laney, 2001), some scholars (Boyd and Crawford, 2011; Kitchin, 2014) 
have added other criteria, in particular: completeness (the ability to grasp the 
characteristics of entire populations or systems); relationality (generally data 
have common key fields attached to other data sets); and high-resolution 
information involving a fine level of detail, including spatial scale resolution. 

Among different typologies of sources of big data identified by the current 
literature (Kitchin, 2014; Miller, 2010) and major statistical agencies, 
the classification of the sources provided by the UN (UNGGIM, 2013) is 


particularly interesting for its relationship with data contents: 


© What people say — online content: international and local online news sources, 
publicly accessible blogs, forum posts, comments and public social media 
content, online advertising, e-commerce sites and websites created by local 
retailers that list prices and inventory. 
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© What people do — data exhaust: passively collected transactional data from the 
use of digital services such as financial services (including purchases, money 
transfers, savings and loan repayments); communication services (such 
as anonymised records of mobile phone-usage patterns); or information 
services (such as anonymised records of search queries). 


One of the most important characteristics of this avalanche of data is the 
possibility of georeferencing the information produced. Mobile phone users, 
access to the Internet, weather sensors, tracking of vehicles providing location 
in real time, social networks, shopping in the point of sale (POS) circuits 
and so on, allow the analysis and prediction of events with a geographical 
precision that was unthinkable in the mid-2010s. The number of social 
media users worldwide was 2.46 billion in 2017 (European Commission, 
2019), although not all digital tracks are georeferenced. Roughly 2 per cent 
of the total number of tweets collected (almost 500 million tweets per day 
and 326 million people using Twitter every month in 2017) showed the 
user’s location with a street level accuracy, mainly due to privacy problems 
(Leetaru et al., 2013). Moreover, despite the low percentage of geotagged 
data from social networks, some researchers are developing an algorithm 
able to predict a Twitter user’s location without the need of a single 
geotag (Krishnamurthy et al., 2014). Batty (2013) suggests that the big 
data revolution will profoundly change geographic analysis thanks to the 
availability of small-scale information that will allow the emergence of some 
phenomena previously not easily measurable. 

Another relevant big data issue is the ongoing shift in the production of 
data. Traditionally, data are collected by national statistical authorities that 
monitor the whole process from production to dissemination. One of the most 
relevant effects of technological advances since 2010 has been the involvement 
of non-professional producers in mapping activities and spatial data collection, 
the so-called ‘produsers’, that is people playing the twin role of producer and 
user of data (Budhathoki et al., 2008). These new ways of geographical data 
production can take place either voluntarily (through ad hoc spatial interfaces 
and the use of social networks, blogs, e-commerce, opinions about products 
and services and the like) or through the involuntary tracks generated by the use 
of mobile devices or other everyday practices (use of credit cards, health cards, 
public transport, satellite box car insurance, for example). Many terms are used 
to classify citizen-derived geographical information, such as crowdsourcing, 
user-generated content and VGI (See et al., 2016). However, in general, this 
range of technologies and human participation practices is defined as the 
‘Geoweb’: the integration of Web 2.0 and geospatial information technology 
(such as Google Earth, OpenStreetMap (OSM), geographic information 
system (GIS), quantum geographic information system (QGIS)) (Elwood 
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and Leszczynski, 2012). Some scholars have defined this new production as a 
revolution, an ‘unprecedented moment in human history: we can now know 
where nearly everything, from genetic to global levels, is at all times’ (Sui and 
DeLyser, 2012, p. 13). Boyd and Crawford (2011) also highlight the ability of 
big data to make connections between different kinds of personal, collective, 
social, financial and spatial data, producing a significant informational value 
in the analysis of relationships and behaviour patterns and a new paradigm for 
sociospatial research (Jiang and Thill, 2015). 


Crowdsourced data or the emergence of a new point of 
view on space 


Within the more general phenomena of crowdsourcing and user-generated 
content, the result of the voluntary data production processes has been defined 
as VGI (Goodchild, 2007), a particular kind of georeferenced crowdsourcing 
that represents the contribution citizens make to local knowledge (‘citizens as 
sensors’). Citizens create, collect, publish and share geographic information 
on the Web, playing an increasing influence on government operations, on 
urban and regional planning and on a wide range of business activities. Citizen 
involvement also concerns mapping activities, which have previously been the 
exclusive responsibility of the central authorities. The development of GIS- 
oriented applications for mobile devices has further facilitated the creation 
and sharing of information maps, allowing the construction of user-friendly 
web platforms not requiring any professional cartographic skill (‘collaborative 
mapping’). This is the case with OSM,' a collaborative map of the world 
created by a community of mappers who contribute to acquiring, reviewing 
and updating data on roads, trails, cafés, railway stations and other open 
data not covered by copyright. In 2019, 15 years after its creation, the OSM 
community of mappers was made up of more than five million registered 
members around the world. 

Another example of VGI is the use of geotagging in the daily activities 
of people moving through the city. Cranshaw et al. (2012) developed a new 
representation of cities not based on the administrative boundaries of districts, 
but on what they define as ‘livehoods’: geo-social neighbourhoods defined by 
geographic proximity and by the cultural similarities of people in terms of 
social behaviour and daily use of the city. EmoMap is an application developed 
by the Vienna University of Technology (Capineri et al., 2018) that tries to 
understand the relationship between the urban context and the emotional 
responses of people crossing and living in different areas of the city. 


1 See https://www.openstreetmap.org/stats/data_stats.html. 


72 MAPPING CRISIS 


The information produced from the users of the Geoweb is increasingly 
employed by the governments and organisations that play a central role in 
stimulating and organising citizen input into local planning (Certoma and 
Rizzi, 2017; Johnson and Sieber, 2013). The UN is experimenting with 
VGI’ potentiality through U-Report,* an anonymous messaging service 
available through the Facebook Messenger app that allows young people to 
speak out on issues that matter in their area. Over time, they also have the 
opportunity to contribute to discussions on certain issues, giving feedback 
about their experience as a U-Reporter to the central or local authorities. This 
service works in more than 53 countries around the world, from Argentina to 
Liberia and New Zealand. Citizen crowdsourcing is also the basis of the social 
experiment carried out by the Barcelona municipality through Decidim, a free 
open-source participatory online platform helping ‘citizens, organizations and 
public institutions self-organize democratically at every scale’.’ Bria (2018) 
states that over 70 per cent of urban policies in Barcelona have been proposed 
and decided through the online participation of citizens. 

Albeit without adopting a precise technological mandate as in the case 
of Barcelona, in 2018 Rome's II Municipality government requested the 
collaboration of citizens (Morosi, 2018) in producing a collaborative map of 
under-used or abandoned spaces, in order to allocate them for cultural purposes. 
This ongoing mapping exercise, based on the open-data platform Reter,‘ a critical 
and collaborative cartography project, has led to spaces emerging that had 
never been considered in the past, by means of the Rome municipality’s official 
map: parks, gardens, schools, associations, community centres, bookshops, 
parishes, public buildings, squares, open spaces, streets, urban stairs, private 
terraces, interior courtyards in popular condominiums, all potential spaces where 
people can meet and develop cultural programmes based on public pedagogy. 
A new way of providing collective knowledge about places is provided by local 
people living there, a living and non-static map, with an affective and emotional 
dimension. In such a context, the cultural and entertainment dimension acts as 
a motivation for citizens to get actively involved (Figure 3.1). 

The active production of information provided by the citizen is only a part 
of the Geoweb universe. A larger proportion of it is produced involuntarily by 
social media and mobile app users, which Campagna (2016, p. 48) defines as 
‘social media geographic information’ (SMGI), a sub-category of VGI: ‘any 
piece or collection of multimedia data or information with explicit (i.e. 
coordinates) or implicit (i.e. place names or toponyms) geographic reference 
collected through the social networking web or mobile applications. An 


2 See https://uk.ureport.in. 
3 See https://www.decidim.org. 
4 See https://reter.info. 
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Figure 3.1. Spaces of entertainment discovered by collaborative mapping in the 
III Municipality of Rome: an internal condominium courtyard (September 2018, 
Attps://www.facebook.com/grandecomeunacittalphotos/a.48 54008 152043 13/485401 
77520421 7/etype=3@ theater, accessed 28 Feb. 2019, used with permission of the author 
Carlo Marcolin). 


unstructured data set of content that, if integrated with other data sources, can 
improve the knowledge of citizens’ perceptions and mood through ‘sentiment 
analysis’. Feick and Roche (2013) identify the ‘geowebbers’ as Debord’s 
‘psychogeographers’ — flâneurs in urban space, exploring, using and producing 
new unstructured, but potentially valuable, data for local understanding. 

The Geoweb has also transformed the traditional and professional GIS- 
user interfaces into simple, yet compelling, web browser-like interfaces. As 
Sui (2008, p. 4) argues, the ‘wikification of GIS is perhaps one of the most 
exciting, and indeed revolutionary developments since the invention of [GIS] 
technology in the early 1960s’. VGI is a sort of postmodern GIS ‘in which 
individuals are able to assert their own views of their surroundings and play 
a part in local decision-making’ (Goodchild, 2010, p. 20). The UN has 
recognised that “VGI and crowdsourced data ... has the potential to enable 
user’s view of the geography, which if utilized by policy and decision-makers, 
will allow for potentially more effectively targeted interventions and more 


tailored public services’ (UNGGIM, 2013, p. 29). 
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Capineri (2016) suggests that the experiential nature of VGI content 
can challenge the dominant narratives, traditionally provided by statistical 
indicators, because VGI represents a situated knowledge, inscribed in places 
and based on local practices and culture. Despite the technocratic implications 
of an excessive confidence in technology and the risks of the exclusion of 
people who do not have the required skills, Certoma and Rizzi (2017) posit 
that crowdsourcing is a tool able to generate new forms of urban governance 
through the active participation of citizens in the local political life. 

This promising universe of new data provides huge quantities of geographical 
information that need to be not only exploited, but also decoded and understood 
within clear theoretical and epistemological frameworks (Kitchin, 2014; Sui 
and DeLyser, 2012). The emergence of information produced by people and 
communities claiming their point of view, without the filter of statisticians 
and other experts, undermines and calls into question the role of a neutral and 
objective knowledge, mostly based on the quantitative paradigm described earlier. 

A paradigm based on the idea of space as a geometric and bounded entity 
inspired the analyses of positivist geography and other disciplines such as regional 
science. If the place where people and their perceptions and emotions reside 
matters, a new dimension of spatiality should be considered, a multilayered and 
dynamic vision that is the basis of the so-called postmodern turn in geography 
theorised by scholars such as Lefebvre (1991) and Harvey (2006). 


Beyond geotagging: towards a conceptual framework 
for big geodata 


One of the most interesting outcomes of the postmodern turn in geography 
is the transition to a new way of looking at space. In the recent past, many 
scholars have suggested that space has a much deeper meaning and importance 
than just an absolute and Euclidean dimension and they have proposed 
a theory in which space is seen as absolute, relative or relational, or any 
combination of these depending on the circumstances. As Harvey (2006, 
p. 145) puts it: ‘An event or a thing at a point in space cannot be understood 
by appeal[ing] to what exists only at that point’, depending on a wide amount 
of spatial relations on different scales and subject to historical influences. In 
the attempt to reach an even more analytical conceptualisation that allows us 
to disentangle, reaggregate and, at the same time, unify the concept of space, 
Harvey (2006, p. 152) suggests proceeding through a ‘speculative leap’. This 
consists of associating his former three-dimensional conceptualisation of 
space (‘absolute/relative/relational’) (Harvey, 1969) with the spatial trialectic 
(‘experienced/conceptualized/lived space’) proposed by Lefebvre (1991). This 
association generates a 3 x 3 matrix in which each cell represents a specific way 
of conceiving the meaning of space (Harvey, 2006) (see Table 3.1). 


Table 3.1. The matrix of spatialities (Harvey, 2006, p. 152) 


Material space (experienced space) 


Representations of space (conceptualised space) 


Spaces of representation (lived space) 


Absolute 
space 


Relative space 
(time) 


Relational 
space (time) 


Walls, bridges, doors, stairways, floors, 
ceilings, streets, buildings, cities, 
mountains, continents, bodies of water, 
territorial markers, physical boundaries 
and barriers, gated communities 


Circulation and flows of energy; water, 
air, commodities, peoples, information, 
money, capital; accelerations and 
diminutions in the friction of distance 


Electromagnetic energy flows and 

fields; social relations; rental and 
economic potential surfaces; pollution 
concentrations; energy potentials; sounds, 
odours and sensations wafted in the breeze 


Cadastral and administrative maps; Euclidean 
geometry; landscape description; metaphors of 
confinement, open space, location, placement 
and positionality; (command and control 
relatively easy) — Newton and Descartes 


Thematic and topological maps (e.g. London 
tube system); non-Euclidean geometries and 
topology; perspectival drawings; metaphors 
of situated knowledges, of motion, mobility, 
displacement, accelerations, time-space 
compression and distanciation; (command 
and control difficult, requiring sophisticated 
techniques) — Einstein and Riemann 


Surrealism; existentialism; psychogeographies; 
cyberspace, metaphors of internalisation of 
forces and powers; (command and control 
extremely difficult — chaos theory, dialectics, 
internal relations, quantum mathematics) — 
Leibniz, Whitehead, Deleuze, Benjamin 


Feelings of contentment around the 
hearth; sense of security or incarceration 
from enclosure; sense of power from 
ownership, command and domination 
over space; fear of others ‘beyond the pale’ 


Anxiety at not getting to class on time; 
thrill of moving into the unknown; 
frustration in a traffic jam; tensions or 
exhilarations of time-space compression, 
of speed, of motion 


Visions, fantasies, desires, frustrations, 
memories, dreams, phantasms, psychic 
states (e.g. agoraphobia, vertigo, 
claustrophobia) 
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By introducing Lefebvrian categories, Harvey (2006) assigns great relevance 
to the ‘subject’, that is, the inhabitant of the city, with all her/his perceptions 
of the real context of the place (‘experienced space’) involving feelings and 
emotions (‘lived spaces’). This, in turn, allows Harvey to stress — within a clear 
postmodern framework — the importance of the positionality of the subject in 
the knowledge and representation of space. Furthermore, by introducing the 
category of ‘representation of space’, Harvey raises the issue of political power, 
in its capacity through mediated representations, to produce and reproduce 
space and to influence its perception and use. 

In the matrix, the different position of the cells allows, once crystallised, the 
identification of the phenomena taking place in space by decomposing them. 
What is more, through the inverse dialectic movement process across the cells, 
the matrix also allows us to recombine a complex, transcalar and dialectical 
view of space. 

In this way, the matrix permits the deconstruction and, at the same 
time, the reassemblage of different types of space. It is possible to describe 
‘absolute experienced space’, that is the space of walls, streets, bridges and all 
the elements that a human being is able to perceive; the ‘relative spaces of 
representation’, as in the case of the frustration of commuters generated by 
being trapped for hours in traffic on their way to or from work; the ‘relational 
spaces of representation’, that is the artistic production in space mediated by 
the artist. The same space, as in the case of a city square, can be described 
by the cadastre map, by a postcard, by the time needed to reach it from the 
nearest train station, by the quantity of air monitored by air-pollution control 
systems; it can be described by the city’s official tourist guide, containing all 
the information on how to access the square and presented through an artistic 
medium. Finally, it can assume several features if, along with this information, 
we add emotional factors: the feelings of people living there, of people passing 
by in the square for business or pleasure, the place that the square has in the 
individual as well as in the collective memory. 

However, this stimulating view of spatiality is limited by an operational 
impasse, because as we move away from a Cartesian and geometric conception 
of space, the representation and analysis of phenomena in terms of dialectic 
and emotional spatiality becomes increasingly difficult and complex. The space 
of sensations, emotions, imagination and meanings embedded in everyday 
life, experienced through the complex network of symbols and images of its 
inhabitants and users, is essentially qualitative, fluid and dynamic. As Zhang 
(2006) suggests, an important element in Lefebvre’s (1991) space theory is 
the introduction of the ‘viewer’s point of view’, because its trialectic is not 
intended as a cake cut into three slices, but rather as three different images 
that overlap. Each image represents a different moment of the human spatial 
experience. 
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This conceptual perspective can help to clarify the role that new sources of 
information can play in geographical studies. They can allow the analysis of 
spatial phenomena in quantitative terms, via the availability of a large amount 
of georeferencing data passively collected, not only in a static way, but also in 
terms of flows and movements, and also in qualitative terms, via the information 
about what people say and voluntarily produce through online content. This is 
a central point of the potential that big data can offer to geographical studies: a 
deeper knowledge of places and local dynamics beyond simple geotagging 
based on the possibility of locating available information. 


SDGs: Indicators as usual 


In order to test the heuristic power of the inspiring conceptualisation of 
spatiality described in the previous section, it must be understood how the 
categories identified in the matrix can provide a relational and complex 
representation of the phenomena analysed in their spatial dimension and if 
new sources of data like VGI can support it. 

The exercise proposed consists of testing the operational potentialities of the 
matrix through the representation of the concept of sustainability in an urban 
context. 

In 2015 UN member states adopted the 2030 Agenda for Sustainable 
Development, defined as ‘a shared blueprint for peace and prosperity for 
people and the planet’, comprised of 17 SDGs: a global call for action against 
poverty and other deprivations, the implementation of policies for health and 
education, the reduction of inequality, the support of economic growth, and 
the challenge of climate change in order to preserve the planet. 

‘The goals were defined according to the concept of sustainability involving 
three dimensions (environmental, social and economic), with the aim of 
capturing both the time perspective of intergenerational sustainability and 
the spatial perspective of intragenerational sustainability among nations and 
regions. The 17 goals comprise of 230 indicators that cover the 169 targets 
expected to be achieved by 2030. 

Despite this significant shift in the global approach to social and economic 
development, the way of representing the complexity stemming from this 
new route, in particular at the local level, remains bound to the traditional 
systems of indicators based on official statistical data produced by institutions 
to communicate a vision of the local as objective and neutral (Kaika, 2017). 

The ‘Cape Town Global Action Plan for Sustainable Development 
Data (UN, 2017) only generically sketches the need for ‘new sources of 
data (Objective 2.3), without considering data highlighting the individual 
component of sustainability. The production of geographic information 
(Objective 3.4) is also requested in order to be integrated with statistical data, 
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but without a specific reflection on the objectives and actors involved, as well as 
the choice of spatial units relevant to the analysis of the targets at sub-national 
level, such as in Goal 11: ‘Make cities and human settlement inclusive, safe, 
resilient and sustainable’. 

Leaving aside the criticisms around the ideological bases, the effectiveness of 
the policies and the fundamental contradictions regarding the unsustainability 
of economic growth and environmental protection as consistent objectives of 
the SDGs expressed by some scholars (Easterly, 2015; Nightingale, 2018; Swain, 
2018), many objections have been raised regarding the issue of a data-driven 
approach. Two of the main elements at stake that have been raised are the lack 
of a theoretical basis (Szirmai, 2015) and the inconsistency of the framework 
indicators due to the contested concept of sustainability not being directly 
observable or measurable (Spaiser et al., 2017). When measuring discrete or 
simple phenomena (like industrial production or goods transported by train), 
the role of indicators is quite simple and not questionable. However, when the 
phenomenon to be represented is a contested concept, like sustainability or 
human well-being, then it is necessary to adopt some care in its conceptualisation, 
construction and use. Mair et al. (2018) state that if sustainability is a non- 
univocal concept, the representation provided by indicators only reflects the 
vision of one of the possible interpretations of the concept and not a universal 
meaning. This problem is also intertwined with the ethical implications of 
indicators that in modern Western society are separable from technical issues 
seen as neutral and objective. If data do not consider the moral dimension of 
sustainability of different communities involved, there is a risk that data do not 
reflect people's real values. Nevertheless, indicators produce visions of the world, 
shaping and determining policies and action (Liverman, 2018). It is precisely 
here that the problem of the scale of representation intervenes, being the values 
strictly connected to the local dimension where people live and act. If urban is 
not only a territory or a simple portion of space but the place where sociospatial 
relations act simultaneously (Massey, 1992), then it is difficult to synthesise it in 
just one way, and a rethinking of the traditional categories (such as centre and 
periphery) of urban representation is needed. 

If the concept of sustainability is widely defined as a pillar of the strategy 
of the SDGs, the concept of ‘city’ that inspires Goal 11 of the SDGs remains 
opaque and difficult to operate. Unlike the general consensus on the importance 
of cities for sustainable development that appears in the background as 
an unquestionable truth, a clear definition of the city does not emerge from 
UN documents, and the SDG devoted to cities seems to be somewhat of a 
compromise between the different schools of theoretical thought (Barnett and 
Parnell, 2016). A consequence of this indefinite theoretical assumption is the 
lack of an adequate scale of analysis for the implementation system, centred on 
indicators at the national level, without conceptualising and undertaking ‘new 
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forms of relational comparative analysis, those that escape the normalizing 
assumptions on traditional styles of comparative analysis’ (Barnett and Parnell, 
2016, p. 11). 

With these considerations in mind, we propose testing the matrix of 
spatialities outlined above (Table 3.1) in order to understand whether urban 
sustainability can be better represented by traditional indicators and, at the 
same time, if the subjective dimension of the communities involved in SDG 
policies can be integrated into the framework of indicators. The matrix, 
through a holistic approach, also allows the vision of the connections that link 
the different aspects of the problem analysed and of the different spatial scales 
involved in the implementation of the strategy. 

In SDGs, Goal 11 is devoted to policies that will make cities and human 
settlements inclusive, safe, resilient and sustainable. Urban sprawl is one of 
the main problems that world cities are facing: ‘Urban sprawl is a complex 
phenomenon that is difficult to quantify and measure accurately ... moving 
from sprawl to compact form is more likely to be a direction in a continuum 
rather than across fixed and measurable categories’ (Frenkel and Ashkenazi, 
2008, p. 57). The official indicator proposed to monitor the implementation 
of policies is ‘average ratio of land consumption rate to population growth rate, 
1990-2000 and 2000-2015’, based on a stratified sample of 194 cities. As 
stated in The Sustainable Development Goals Report 2016 (UN, 2016, p. 33), 
this indicator has a significant disclaimer: 

Unfortunately, a low value for this ratio is not necessarily an indication 
that urban dwellers are faring well, as this can indicate a prevalence of 
overcrowded slums. Unplanned urban sprawl is associated with increased 


per capita emissions of carbon dioxide and hazardous pollution and often 
drives housing prices up, all of which hamper sustainable development. 


It is clear that the indicator simplifies a highly complex problem that cannot be 
measured in the same way for all world cities or through a single measure and 
a spatial administrative unit. 

In this exercise urban sprawl is proposed as a ‘stylised fact’ of spatial injustice, 
a multidimensional ‘space-embedded’ phenomenon that can be considered as a 
good example of the circular and cumulative relationship between spatial forms 
and social behaviours. 

Starting from the material aspects of urban sprawl in terms of ‘absolute/ 
relative/relational/experienced space’ (first row of the matrix), we will then 
broaden the analysis to the other social and spatial phenomena connected to it. 

The first step consists of deconstructing urban sprawl into its main spatial 
and social forms and effects: 


e home-—workplace commuting; 
e energy consumption; 
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e air pollution; 

e infrastructural costs; 

e agricultural land consumption; 

e land waterproofing and sealing risks; 

e natural habitat fragmentation (biodiversity losses); 

e social costs: segregation of non-drivers or non-car owners, disadvantaged 
groups, lack of neighbourhood relationships, lack of identity and sense 
of community belonging, lack of places to socialise. 


These dimensions are closely interdependent, and have a clear spatial dimension 
that is, however, difficult to grasp through static analysis. 

In Table 3.2 we describe urban sprawl, in a relational way, and its 
unsustainable human impact, that is the daily home—workplace commuting 
of people living in urban-dispersed peripheries. By integrating the different 
spatialities and scale of urban sprawl, the matrix allows us to bring out the 
complexity of the phenomenon: 


e experienced/absolute space (i.e. transport networks); 

e conceptualised/absolute space (i.e. the way in which commuting space 
is represented by official documents, plans and projects, thematic maps, 
tourist guides, tube maps); 

e lived/absolute space (i.e. the imaginary of commuters, their anxieties 
and frustrations). 


Each cell identifies a specific type of original space that helps to deconstruct a 
concept (the mobility of commuters within a sprawled urban context) and to 
incorporate its intrinsic spatiality. 

The next step consists of filling up the matrix with the quantitative and 
qualitative information according to their spatiality. As shown in Table 3.2, the 
matrix contains different types of information at different spatial scales. In our 
case, the spatial reference of commuting flows comprises people resident in a 
given urban area with diffused urban characteristics that need to be related to 
the other spatial levels of the analysis. 

The result of the reassemblage of the information contained in the matrix 
is a relational representation of the investigated phenomenon. This allows us 
to grasp and disentangle different levels of the analysis and different points 
of view of the urban sprawl and to focus, in turn, on both quantitative and 
qualitative aspects, or choose an overall narrative in which space is integrated 
into the analysis. 

If the first column of the matrix represents discrete phenomena easily 
operationalised through quantitative data and indicators, the column relating 
to the ‘lived space’ is instead difficult to be represented through traditional 
quantitative tools, but it nevertheless plays an important role in our 


Table 3.2. The matrix of spatialities: spaces of urban commuting 


Space 
Absolute 


Relative 


Relational 
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Experienced 


Streets connecting 
periphery to city 
centres; public 
transport lines; no. 
of inhabitants per 
square km 


Average commuting 
home-—workplace 
times; home— 
workplace commuting 
flows; movements for 
business-related reasons 


CO? concentration 
caused by transport; 
incidence of diseases 
in the population 
according to type of 
disease; socialising 
places; accessibility 
to primary and 
secondary services; 
ICT connectivity: web, 
Wi-Fi 


Conceptualised 


Documents of 
territorial planning for 
mobility, territorial 
statistics and local 
labour systems, 
sectorial territorial 
studies, landscape 
description, documents 
related to real-estate 
market 


Thematic maps 
(information on traffic 
and public transport) 
of the area, train/bus 
timetables 


Artistic representations 
(i.e. surrealism), 
psychogeography, 
literature, blog 


Lived 


Emotions, feelings 
of insecurity 
generated by 

the location of 
their own house, 
comparison with 
people living in 
historical/central 
areas of the same 
city) 

Perception of 
commuters 
regarding 
commuting times; 
anxiety caused by 
transport delays, 
traffic; anxiety, 
discomfort 


Perceptions of 
the quality of 
life and social 
relationships; 
feeling of 
isolation; lack of 
social identity 
(comparison with 
people living in 
historical/central 
areas of the same 


city) 


understanding of the urban sprawl. The role of big data can be supportive in 


all the different phases/cells of the matrix, in particular for the relational aspects 


of the observed phenomena (e.g. the daily commuting of passengers through 


transport card chips, the use of the city made by the commuter through their 


geotags). However, it is in the third column relating to the lived space that the 


use of crowdsourcing reveals its most interesting potentialities for all the reasons 


explained in the previous paragraphs. It is here that people involved in daily 


commuting can express their point of view, which cannot emerge through the 


indicators selected to implement Goal 11 of the SDGs. These voices can produce 
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new spatialities and contribute to the inclusion of citizen and communities in 
the decision-making process, allowing those minority views to be taken into 
consideration (Kharrazi et al., 2016). 

The coexistence of multiple scales and sources involved in the analysis invites 
us to explore the possibility of using different — although interrelated — analytical 
tools (Sui and DeLyser, 2012), including methods, techniques and different 
types of sources, trying to make a hybrid integration that is able to reassemble 
as much as possible the complexity of the theme, where ‘mathematics, poetry, 
and music converge if not merge’ (Harvey, 2006, p. 124). 


Conclusions 


The large and increasing availability of geospatial data about individual and 
social preferences, opinions, values, movements and relationships, although 
still largely unstructured and in search of new measures for the assessment 
of its quality, can contribute to a new information base for improving our 
collective knowledge of places. In this chapter, we have tried to clarify, on 
conceptual grounds, the role that this avalanche of data, especially those 
voluntarily produced by web users, can play in improving the research agenda 
of geographical studies. These data sources represent not only a chance to 
enlarge the availability of geographic data, but also, and more importantly, 
they can support the development of new representations of spatial processes at 
various scales, allowing them to move from a static to a dynamic level in terms 
of flows, processes and relationships. VGI, in particular, can also challenge the 
representation provided by traditional indicators, producing different narratives 
and discourses about places. People can act as living indicators, incorporating 
dimensions like subjectivities and emotions still largely neglected in the case of 
policies devoted to well-being like the UN SDGs. 

‘The idea of spatiality that emerges from the conceptual perspective proposed 
in this chapter represents a critical topic to be considered in order to avoid 
the risk associated with the technoscientific epistemology produced by the 
growing and pervasive availability of data. The possibility of representing living 
spaces, through the voice of local communities, without the intermediation of 
power and experts, is nevertheless a politically relevant issue. It also requires the 
development of a new methodological approach where the integration of data, 
formats, methods, tools and subjects producing information becomes crucial 
and a major challenge for the future research agenda. 

Despite this promising scenario, many issues need to be explored. 
Inclusiveness and participation in the Geoweb still show patterns of inequality 
both geographically and socially. The participation in crowdsourced information 
takes place mainly in urban areas where infrastructural information and 
communications technology (ICT) facilities (internet, Wi-Fi and so on) are 
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more available; a distribution that unfortunately confirms that the digital divide 
follows the traditional lines of social injustice on a global scale. Moreover, as 
is evident from this chapter, the voluntary contribution to the production of 
data directly usable for collective information concerns only a part of the big 
data universe. To the traditional debate on the exclusion from the Web of those 
who do not have the means and the computer skills necessary for participation, 
we must add the problem of those who own and process these large amounts 
of data. These new subjects only partially coincide with the public institutions 
and represent a potential threat to democratic information and to the privacy 
of people. Citizens’ digital rights include the rights of privacy, security and 
information self-determination and must be placed at the centre of digital 
policies (Bria and Bain, 2018). 

The scientific community, in particular the producers of official statistics, 
is still wary of the role and quality of crouwdsourced data. If traditional 
statistics are produced through documented and reproducible phases and 
methodologies, in the world of big data information comes from multiple 
sources, the synthesis is done by the user and the sampling process is not 
provided before data gathering. The assessment of quality and reliability of 
these new data sources is a complex issue that cannot be limited to the field of 
statistical studies but implies the rethinking of the epistemological framework 
for social analysis in an era where the production of knowledge is no longer left 
exclusively to the scientific community (Saltelli et al., 2016). 

The practices of online democratic participation reported in this chapter 
are still wide-ranging in nature and intensity and need a more comprehensive 
assessment of their ability to become integrated in local government processes. 
To avoid the risk of a new technocratic way of producing knowledge, the 
information asset of big data and online participation is only a part of the 
debate between citizens and institutions. Technology is not an endpoint but 
only a tool to improve broad participation in place construction. 
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4. Data colonialism, surveillance 
capitalism and drones 


Faine Greenwood 


he world is undergoing a process of ‘datafication’ (Mayer-Schénberger 

and Cukier, 2013) and the aid sector is no exception. Humanitarian 

and development workers are using newly available big data products 
to make operational decisions, learn more about crises and monitor the impact 
of ongoing response. This ‘humanitarian data ecosystem’ (Raymond and Al 
Achkar, 2016) encompasses many information sources, including social media 
postings, open-source maps, detailed records of mobile phone calls, as well 
as imagery taken from satellites and drones. Much of this information now 
comes from platforms or data sets controlled by private corporations, such as 
Facebook, Google and Twitter (Burns, 2018; Taylor and Broeders, 2015), and 
humanitarians increasingly partner with private corporations that have the data 
collection and analysis capacities they do not possess themselves (Fontainha 
et al., 2016). 

Taken together, these developments can be described as a ‘technocratic tur’ 
in the humanitarian aid and development sector, as technical expertise grows 
in importance and impact (Read et al., 2016). At the same time, international 
debate has flared over the role that technology companies play in government 
and in our personal lives. Critics are developing new descriptions of the ‘data 
extraction (Zuboff, 2015, 2019) processes these companies rely upon to make 
profits. Couldry and Mejias (2018) and Thatcher, O’ Sullivan et al. (2016) refer 
to ‘data colonialism’, a term that describes a means of ‘capitalist accumulation by 
dispossession that colonizes and commodifies everyday life in ways previously 
impossible’ (Couldry and Mejias, 2018, p. 1). Zuboff (2019) describes the 
system of ‘surveillance capitalism’, in which human data by-products are 
converted into wealth, often at the expense of the producers of this raw material. 

Small civilian drones are particularly representative objects of this 
technocratic turn in humanitarian aid, due to both their perceived novelty 
and to the ‘disease’ of surveillance capitalism with which they are often 
associated. The drone ‘allows us to project our intelligence into the air and to 
exert our influence over vast expanses of space’ (Wallace-Wells, 2014). Drones 
are sociotechnical ‘assemblages of the vertical’ (Crampton, 2016, p.1) that 
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permit us to view the world from a novel perspective: below the high-altitude 
flight path of manned aircraft and satellites, but above the viewpoint of an 
earthbound human being (Garrett and Anderson, 2018). In the context of 
humanitarian aid and development, this new perspective is often hailed as 
one that permits humanitarians to do their jobs more effectively and to quite 
literally see need more clearly: it allows the circumstances they operate in to 
become more ‘legible’ to them (Scott, 1998). However, this new-found aerial 
perspective also brings with it novel risks to the people who are being surveilled, 
often without their explicit consent or knowledge. Importantly, these risks are 
by no means restricted to drones, which are simply one of many new data 
collection technologies used by humanitarian aid workers today. The ethical 
quandaries that they present are closely linked to those presented by the use of, 
for example, geolocated mobile phone data to track the spread of disease or the 
use of facial recognition technology to control refugee access to financial aid. 
This chapter will use civilian drone technology as an entry point to a broader 
consideration of data collection practices in the aid and development sector 
today, situating the technology within the dual frameworks of data colonialism 
and surveillance capitalism. 


Big data, innovation and humanitarian aid 


Humanitarian data collection has been present since very early in the history 
of the humanitarian movement. Read et al. (2016, p. 5) trace the ‘continuing 
fascination with speed and accuracy in information management, as well 
as fundamental ethical issues arising from data mining’ to the 1870s and 
J.C. Chenu’s and Florence Nightingale’s statistical analysis of casualties 
in the Crimean and Franco-Prussian Wars (L. McDonald, 2013). The so- 
called ‘humanitarian data revolution (Dickinson, 2016), however, is a more 
recent development, aligned with other data-driven technological advances 
outside the humanitarian sector. Many commentators (Meier, 2015; Read 
et al., 2016) trace the origin point or foundational moment of this new 
epoch of humanitarian data to 2010 and the response to the devastating 
Haiti earthquake. A new cadre of remotely distributed, spontaneous digital 
volunteers used map-making software, social media postings and other digital 
data sources to improve humanitarian situational awareness. These new 
networks of volunteers are often referred to as ‘digital humanitarians’ (Hunt 
and Specht, 2019; Meier, 2015). Social media postings (especially geotagged 
postings) ostensibly permit humanitarians to learn more about what is 
happening during a disaster, who needs help and where resources ought to be 
directed. Humanitarian satellite imagery analysts use high-resolution imagery 
to search for signs of impending famine, track population movements and 
monitor ongoing conflicts. These data collection efforts extend beyond the 
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realm of immediate crisis response and the traditionally defined humanitarian 
sector and into the closely linked international development sector as well. The 
‘digital traces’ left by mobile phones and social media provide information on 
population health, movement, public opinion and other matters that are not 
represented in often scant statistical data, providing development workers with 
a far greater range of quantifiable information than they had access to in the 
past (Mann and Ferenbok, 2013; Taylor and Schroeder, 2015). Burns (2015, 
p. 25) asserts that emergency management, disaster relief and international 
development are all ‘deeply interlocked regimes of knowledge, power, and 
morality’, with often amorphous boundaries between them. The interlocked 
nature of these sectors is reflected in their similar approaches to the use of ‘big 
data in their activities today. 

Much of this data is not collected by humanitarian or development 
workers themselves, nor is it posted on platforms that they control. Instead, 
humanitarian data analysts often rely on data that come from somewhere 
else, including social media networks like Facebook, satellites operated by 
governmental or private organisations and mobile phone records that are 
released to humanitarians by telecom providers. Using external data sources 
costs less, involves less labour and is a less time-intensive prospect for 
humanitarians than self-collection, with companies sometimes donating the 
data to aid organisations themselves as an act of ‘data philanthropy’ (Jerven, 
2013; Kirkpatrick, 2011). Supporters of these practices believe that using 
these data and the technologies that analyse them is ‘more accurate, faster, 
and more egalitarian’ (Read et al., 2016, p. 7) than the analogue humanitarian 
data collection practices of the past (Burns, 2018). 

Read et al. (2016) argue that this technocratic turn in humanitarian aid 
was mediated by a number of factors, following the new corporate orientation 
that took root in aid organisations beginning in the 1980s and coupled with 
growing pressure on organisations from governments and donors to work 
more efficiently and transparently. These public-private partnerships embody 
the logic of what Currion (2018) describes as ‘market humanitarianism’, 
a system that combines the worst aspects of both hierarchy and market 
(Seybolt, 2009). 

This neoliberal approach is echoed in the rhetoric surrounding 
new technologies for humanitarian aid, like small camera-carrying 
drones: technology that is ‘efficient, effective, and cheap’ will help save more 
lives and reduce the cost of humanitarian aid (Sandvik and Jumbert, 2016, 
p. 12). This orientation also incorporates and normalizes metrics stemming 
from the drive for ‘capital accumulations’ (Burns, 2019), emphasising cost 
saving, consumer choice and returns for aid donors who increasingly demand 
ever-more precise accountability in return for their financial investment. 
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Digitised methods are increasingly presented as a means of achieving this level 
of granular accountability, permitting donors to more clearly see the ‘impact’ 
of their giving. 

Today’s aid workers are often encouraged to learn from the ‘innovative’ 
technological expertise of private sector organisations (Mitchell, 2011). 
Humanitarian aid organisations are urged to hire data specialists and to 
increase the data literacy of existing staff. A blog post on the World Economic 
Forum (2018) on big data and humanitarian aid warns that ‘data is the new 
oil and, in order to maximise its extraction, there is a specific need for a skilled 
workforce’. Currion (2018) and Burns (2019) link this aid sector embrace of 
private sector tech expertise to the economic assumptions of neoliberalism, 
coupled with the growing sense that humanitarian aid itself functions as a sort 
of quasi-market. Currion (2018, p. 5) asks, “How better to succeed in this 
marketplace than to partner with organizations that have already succeeded in 
another marketplace?’ 

As a result, decision-makers in the aid sector were perhaps well-primed to 
welcome new partnerships with large corporations, especially those dependent 
on the extraction of data from individuals. Many of today’s largest and most 
widely known tech companies have announced recent partnerships with aid and 
development organisations. In 2017, Facebook’s Data for Good team launched 
its Disaster Maps Initiative, which uses Facebook data to search for areas where 
aid is most needed during a disaster. The company had partnered with 30 non- 
profit organisations and agencies by late 2018, including the United Nations 
International Children’s Emergency Fund (UNICEF), the International 
Federation of Red Cross and Red Crescent Societies and the World Food 
Programme (WFP) (Cheney, 2018). In September 2018, the UN, the World 
Bank, the International Committee of the Red Cross (ICRC), Microsoft 
Corp, Google and Amazon Web Services announced an ‘unprecedented global 
partnership to prevent future famines’, which will ‘use the predictive power of 
data to trigger funding through appropriate financing instruments, working 
closely with existing systems’ (World Bank, 2018). In February 2019, the WFP 
announced a five-year collaboration with data analysis company Palantir, to 
improve the efficiency of its aid delivery. 


Drones in humanitarian aid: an overview 


Drones are unmanned aerial vehicles (UAVs), usually equipped with some level 
of on-board computational power beyond that of traditional remote-controlled 
aircraft. They range in size from the military RQ-4 Global Hawk at 14,950 
pounds (6.7 tonnes) to the Hubsan X4 Micro Quad Copter, which weighs less 
than an ounce (28 grams). They are built by at-home hobbyists using spare 
parts, by consumer technology companies and by military suppliers. This 


DATA COLONIALISM AND DRONES 93 


chapter focuses exclusively on small drones (under 55 pounds or 25kg) that 
are built by non-military contractors and are intended for civilian purposes, 
as these are the type that appear to be most widely used by humanitarian and 
development actors. 

Drones are not a new technology. The Kettering Bug, the first functional 
UAV, was introduced in 1918 and billed as a ‘flying torpedo’ (Newcome, 
2004; Stamp, 2013), while armed drones equipped with television technology 
were first used in warfare in 1944 (Lerner, 2017). As these military-specific 
drones developed, so too did hobby remote-controlled aircraft: the world’s first 
successful small remote-controlled aircraft was built in 1938 (Yarrish, 2011). 
By the 1980s, Japanese farmers had begun using unmanned helicopters to spray 
crops (Sheets, 2018). The development and success of smartphones bolstered 
demand for small, powerful sensors and processors and remote-controlled 
aircraft hobbyists began to incorporate these into their model designs, making 
their aircraft ‘smarter’. Hobby drone companies began to emerge in the 2000s, 
including Dajiang Enterprises (DJI), a Chinese company that by 2019 would 
become the world’s largest civilian UAV manufacturer. In 2013, DJI released 
its Phantom model, a relatively easy-to-use quadcopter-style drone equipped 
with global positioning system (GPS) and capable of carrying a small external 
camera. 

Today’s civilian, consumer drones are capable of carrying high-resolution 
cameras, which can be used to collect video and still images. They are equipped 
with GPS receivers and can geotag the images they collect, which can then be 
processed into geographically accurate maps. Unlike the long-range drones used 
by the military, small multirotor drones can fly for approximately 30 minutes 
and have a maximum transmission range of 4.1 miles, meaning that operators 
are required to be relatively close to what they are attempting to surveil (DJI, 
2019). As of 2019, small civilian UAVs have become a growing international 
market, while many nations have begun to introduce regulations that govern 
their use. At the moment, the so-called ‘big five’ technology companies (Apple, 
Facebook, Microsoft, Alphabet and Amazon) are largely not directly involved 
in the consumer drone market. However, drone-focused companies regularly 
use products that are produced by the ‘big five’ companies, such as Google 
Maps (for navigation), Apple iPhones and iPads (as a means of providing a 
visual interface for the drone), and Amazon Web Services (for data processing 
and storage). 


How humanitarians use drones 


Civilian drones have been used by disaster responders since at least 2000, 
when the Japanese government used the Yamaha R-Max unmanned helicopter 
to remotely evaluate volcanic activity in Hokkaido (Sato, 2003). Damage 
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assessment has proved to be a particularly popular use for civilian drones in 
humanitarian contexts. In 2012, the International Organization for Migration 
(IOM) used drones to map damage from Hurricane Sandy in Haiti, while 
in 2013, drones were used to assess damage from Typhoon Haiyan in the 
Philippines. Drones were used for damage assessment in the aftermath of 
the 2015 Nepal earthquake, while in 2018, drones were used by disaster 
responders during the response to Hurricane Florence in the Eastern United 
States (Karpowicz, 2018) and to assess damage from the Sulawesi earthquake 
in Indonesia (DroneDeploy, 2018). 

Some humanitarian organisations are also experimenting with civilian 
drones for purposes outside of damage assessment, such as package delivery 
and population monitoring. In 2018, the United Nations International 
Children’s Emergency Fund (UNICEF) and the government of the Republic of 
Kazakhstan announced the establishment of jointly run drone-testing corridors 
in that country (UNICEF, 2018), while the IOM regularly flew drones as part 
of needs and population monitoring efforts over refugee camps in Bangladesh 
(Humanitarian Data Exchange, 2019). The WFP has supported a number 
of humanitarian drone projects since 2015, including UAV cargo delivery 
experiments in the Dominican Republic (WFP Innovation Accelerator, 2019), 
UAV disaster assessment trainings in Mozambique (WFP Insight, 2019b) and 
emergency warning efforts in Bolivia (WFP Insight, 2019a). 

Organisations dedicated to humanitarian and development drone use have 
also begun to emerge in response to the growing use of the technology. The 
Humanitarian UAV Network was founded in 2014, with the goal of serving as 
a central organisational point for humanitarian drone users. The organisation 
also introduced the UAV Network Code of Conduct (2019), which represents 
one of the first attempts at enshrining best practices and ethical standards into 
humanitarian drone use. The WeRobotics non-profit, founded in 2015, focuses 
on using robotics (particularly aerial civilian drones) to further humanitarian 
and development goals; its projects include both drone data collection and 
drone delivery efforts. 

Drone use by humanitarian and development workers today can be broadly 
divided into two representative categories: data collection and the delivery 
of objects. Little data currently exist that attempts to quantify the particular 
drone models used by humanitarians, or the specific ways in which these 
drone models are used. Data collection uses are exceptionally heterogenous, 
due to the ever-growing variety of sensors that can be attached to consumer 
drone models. Organisations may in some cases use a single drone model to 
collect multiple types of data, from photographs and orthorectified maps to 4K 
videos and thermal photographs. While manned aircraft can take very high- 
resolution photographs, it is much more expensive to operate these aircraft 
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and the photography equipment they carry than it is to operate a small drone 
(Greenwood and Kakaes, 2015). Purchasing satellite imagery is also very 
expensive, and the process of tasking a satellite and analysing those images 
often requires a highly specialised skill set (Radjawali et al., 2017). 

Because today’s consumer drones are inexpensive and relatively easy to use, 
they have been adopted by many individuals and organisations who previously 
lacked access to aerial imagery. Notably, drone imagery has been used by a 
number of indigenous groups (Paneque-Gilvez et al., 2017; Radjawali et al., 
2017) as a means of codifying their rights over traditional land, countering 
figurative (and literal) erasure of their presence by the ‘land-grabbing’ activities 
of neoliberal capitalists. 

Unlike exclusively data-collecting drones (which are often made by 
consumer producers and less technically complex to operate), delivery drones 
are more often developed and deployed by private companies like Zipline, 
which operates medical delivery drones in Rwanda. The company evocatively 
describes its drones as ‘life-saving’ technology, developed as part of the company 
mission to ‘provide every human on Earth with instant access to vital medical 
supplies’ (Zipline, 2019).! 


Data colonialism and surveillance capitalism 


While critics of mass personal data collection have existed for as long as the 
practice and the companies that rely upon it have, these critiques have found 
new attention and consideration since around 2010, as the world grapples 
with unsettling realisations about the power of technology platforms to 
distort democracy, alter human relations and twist our societies into new and 
unwelcome forms (Manjoo, 2017). In the second decade of the twenty-first 
century scholars have defined and described new frameworks that describe 
these data collection practices and their particular effects on human society. 
This chapter, in its consideration of drone data collection in humanitarian 
aid, will rely upon two such frameworks: data colonialism and surveillance 
capitalism. Both will be summarised briefly in this section. 

Couldry and Mejias (2018, p. 2) describe ‘data colonialism’ as a process 
that combines the ‘predatory extractive practices of historical colonialism 
with the abstract quantification methods of computing’. In their analysis, 
data are the new oil, which must be appropriated from the human actors 
that generate them via a process that they call ‘data relations’. This constant 
tracking of human behaviour brings about a phenomenon that they describe 
as ‘data colonialism’, a distinctively 21st-century manifestation of colonialism 


1 It should be noted that delivery drones can also be used to collect visual spatial data. 
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that normalises ‘the exploitation of human beings through data, just as historic 
colonialism appropriated territory and resources and ruled subjects for profit 
(Couldry and Mejias, 2018, p. 1). Key drivers of this new form of data 
colonialism include private companies that are heavily dependent upon the 
accumulation of individual data, such as social media companies like Facebook, 
mobile telecommunications companies like AT&T and advertising technology 
specialists such as Google. 

The firms that profit from data colonialism, in this framework, view 
human social life as an open and ownerless source of raw data that is just 
there (Couldry and Mejias, 2018). For this data to be extracted for profitable 
purposes, however, Couldry and Mejias (2018, p. 3) contend that ‘life needs 
to be configured so as to generate such a resource’. Further, data from one 
individual in one moment need to be aggregated with other data from other 
times, permitting new conclusions to be drawn. Ultimately, the constantly 
watching, constantly tracking data practices perpetuated by these companies 
‘invade the space of the self’ in their efforts to incorporate all of life into ‘an 
expanded process for the generation of surplus value’ (Couldry and Mejias, 
2018, p. 8). Corporations attempt to normalise this process to the public and 
to regulators by likening the data that they rely upon to a natural resource that 
will be lost to humanity unless it is cleverly appropriated. Further, they argue 
that the data exhaust that humans emit cannot be owned by anyone (although 
it certainly can be used by anyone who has enough technical expertise to 
do so). Couldry and Mejias (2018) argue that these ideas resemble colonial 
arguments of the recent past that worked to justify the violent appropriation 
of terra nullis that clearly belonged to and was inhabited by indigenous people 
(Cohen, 2017). 

Thatcher, O’Sullivan et al. (2016) describe the capture of big data related 
to individuals and to groups as an inherently asymmetric process. In their 
analysis, power asymmetry is integral to the process of data colonialism: the 
relations between the producers of data and the collectors and owners of data 
‘mirror processes of primitive accumulation or accumulation by dispossession 
that occur as capitalism colonizes previously non-commodified, private 
times and places’ (Thatcher, O’Sullivan et al., 2016, p. 5; see also Harvey 
2003, 2004). 

The process of capital transforms data from a set of observations ‘into a 
multidimensional flow of algorithmically linked data points, collected by 
various smart devices that transform human beings into ‘potential sensors’ 
(Thatcher, O’Sullivan et al., 2016, p. 5). Ultimately, Thatcher, O’Sullivan et al. 
conclude that: ‘If the processes by which big data commingle with everyday life 
are understood not as a “frontier” to be colonized, but as processes by which 
everyday life is colonized by “big money and big power”, then a new theoretical 
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terrain for understanding big data is opened’ (Thatcher, O’Sullivan et al., 2016, 
p. 11, original emphasis). 

The use of data colonialism as a metaphor for this type of large-scale, profit- 
driven data collection and use is by no means restricted to the aforementioned 
sources. A 2016 anonymously authored piece for Model View Culture 
(Anonymous, 2016) argued that the information and communications 
technology for development (ICT4D) sector continues the ‘legacy of 
colonialism within aid work via two trends: a ‘lack of ethical processes around 
data collection and management and ‘ongoing Western control over data’. The 
author concludes that it ‘seems clear that the lack of protections are used as 
another form of exploitation on the “global South” under the guise of aid, and 
the primary benefit is not intended for the project participants’. 

In a 2018 interview with the Internet Health Report (Mozilla, 2018), Renata 
Avil, a Guatemalan senior digital rights adviser at the World Wide Web 
Foundation, defined ‘digital colonialism’ as ‘the new deployment of a quasi- 
imperial power over a vast number of people, without their explicit consent, 
manifested in rules, designs, languages, cultures and belief systems by a vastly 
dominant power’. Information researcher Michael Kwet (2019) describes 
digital colonialism as a ‘crisis’ that is ‘wreaking havoc on the global South’ as 
its practitioners consolidate power (in the form of data) and impose Silicon 
Valley’s ‘extraterritorial governance’ around the world. He stresses that it is 
‘time to talk about Silicon Valley as an imperial force’, as a precursor to making 
the difficult changes required to counter its influence. 

Related to data colonialism is the concept of ‘surveillance capitalism’, 
defined by technology scholar Shoshana Zuboff (2015, p. 75) as ‘an emergent 
logic of accumulation in the networked sphere’ that is dependent on a 
‘global architecture of computer mediation’. The framework of surveillance 
capitalism is similar to that of ‘data colonialism in its criticism of new means 
of technology-driven profit creation that are dependent upon the extraction 
of data from human sources. It represents a second useful framework for 
considering the collection of data by humanitarian and development workers 
with drones. 

Zuboff (2019, p. 8) notes that surveillance capitalism is not a technology in 
and of itself, but is instead a ‘logic that imbues technology and commands it 
into action that ‘unilaterally claims human experience as free raw material for 
translation into behavioural data’. The resulting products are ‘about predicting 
us, without actually caring what we do or what is done to us’ (Zuboff, 2019, 
p. 70). Under this logic — which shares some attributes with the concept of data 
colonialism elucidated by Couldry and Mejias (2018) — the practitioners of 
surveillance capitalism are highly motivated to find new sources of raw material 
from which they may extract behavioural surplus data, encompassing every 
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aspect of human experience that is mediated through technology, including 
our voices, faces and elemental details of our likes and dislikes (Zuboff, 2019, 
p. 70). Further, Zuboff (2019, p. 8) asserts that surveillance capitalists are 
attempting to intervene in our lives in an effort to ‘nudge, coax, tune, and herd 
behaviour toward profitable outcomes’, leading to a world in which technology 
and technology companies work not just to ‘know our behaviour, but also 
to shape our behaviour at scale’. According to Zuboff (2019), the ultimate 
goal is to automate us, by subordinating the means of production to a means 
of behavioural modification, leading ultimately to the creation of a new type 
of power that she calls ‘instrumentarianism’. This power manipulates human 
behaviour to suit the needs of the corporate powers that profit from it, rather 
than to fit our own needs. It exerts itself through the ‘automated medium of 
smart networked devices, things, and spaces’ and it is becoming ever-more 
difficult to meaningfully escape from its influence (Zuboff, 2019, p. 8). 

Echoing language that is often applied to settler colonialists, Zuboff (2019, 
p. 9) describes Google as a pioneer of surveillance capitalism, an organisation 
that has launched an ‘unprecedented market operation into the unmapped 
spaces of the Internet, where it faced few impediments from law or competitors, 
like an invasive species in a landscape free of natural predators’. According to 
Zuboff (2015, p. 78), the companies she is critiquing are engaged in ‘incursion 
into undefended private territory until resistance is encountered’. 

Zuboff (2019, p. 10) argues that surveillance capitalist companies do 
not view the public as their customers, because their true customers are ‘the 
enterprises that trade in its markets for future behavior’. Nor do they view 
the public as potential employees, because the technology companies of today 
generally employ far fewer people than the most profitable corporations of the 
past. Instead, Zuboff (2019) suggests that Google and similar large corporations 
view the public as a source of raw material in a fashion that evokes the colonial 
idea of the exploitable and easily manipulated ‘Other’ (Eves, 1996). Colonists 
were not accountable to the people they profited from, nor are practitioners 
of surveillance capitalism accountable to the people whose data they extract: 
the surveillance capitalist company simply takes what it wants (Zuboff, 
2015). And just as the colonialists of the past loudly asserted their moral 
right to extract raw material from their colonies, so do today’s surveillance 
capitalists ‘assert their right to invade at will’, using arguments based around 
self-determination, Darwinian survival and the supposed inherent value of 
innovation to normalise their ‘digital dispossession of humanity (Zuboff, 
2019, pp. 24, 100). Ultimately, Zuboff (2019, p. 100) argues that we ‘are the 
native peoples now whose tacit claims to self-determination have vanished 
from the maps of our own experience’, rendering us similar to the indigenous 


inhabitants of terra nullis described by Cohen (2017, p. 213). 
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Humanitarian aid, drones and data colonialism 


The international humanitarian aid and development sectors are regularly 
criticised for their perceived entanglement with colonial and neocolonial 
systems and attitudes. According to these critics, aid and development 
professionals may replicate old asymmetries of power: they may regard the 
people that they are attempting to help as ‘backward’ (Olivius, 2015), fail to 
consider the needs or perceptions of aid recipients (Dijkzeul and Wakenge, 
2010) and impose neocolonial economic and social patterns upon the 
countries they work in (Langan, 2018). Critics of digital humanitarianism 
have also begun to question the optimistic narrative that accompanied its 
introduction, and the power that data holders now have over the development 
and aid sector (Taylor and Broeders, 2015). Aid organisations hold much 
more information about the people they assist than the latter do about them, 
in a pattern similar to the asymmetries in knowledge and power between the 
average person and the data aggregation companies of today (Zuboff, 2019). 
Aid organisations reliant upon the humanitarian imperative to push through 
technical innovation may use this motivation to weaken critical voices about 
the impact of these technologies on data privacy and security (Hosein and 
Nyst, 2013; S. McDonald, 2016). 

Dufheld (2016, p. 148) criticises the ‘hubris and technological determinism 
that has come with the ascendance of digital technology in humanitarian aid 
work in the global South. He asks if this new digital connectivity is helping to 
‘reproduce stagnation, inequality and external control rather than ameliorate 
such conditions’. In their ethnographic study of the response to Typhoon 
Haiyan in the Philippines, Madianou et al. (2016) investigated the effectiveness 
of mobile phone-based ‘accountability to affected people’ initiatives. They 
found that these data were largely not ‘fed back’ to the communities actually 
impacted by the typhoon, but were instead sent to donors as evidence of 
‘impact’, creating an illusion of accountability that was not evidenced by actual 
results. They concluded that ‘rather than improving accountability to affected 
people, digitized feedback mechanisms sustained humanitarianism’s power 
asymmetries’ (Madianou et al., 2016, p. 960). 

Read et al. (2016, p. 11) also take note of this apparent one-way interchange 
of data between local communities and the organisations that purport to 
help them: 

Although cloaked in the language of empowerment, data technology 

may be based on an ersatz participative logic in which local communities 
feed data into the machine (either through crowd sourcing, or by being 
enumerators or subjects in most traditional surveys) but have little leverage 
on the design or deployment of the technology. 
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The above critiques are applicable to a wide range of technologies and 
processes, many of which are used by digital humanitarians today. They are by 
no means specific to civilian drones, but encompass a broader set of ethical and 
operational concerns and fears. Drones do, however, offer us a specific entry 
point into a broader debate over the place of data collection technology in the 
aid and development sector and it is to the specific matter of spatial data that 
I now turn. 

While the positive aspects of spatial data collection are widely understood 
and discussed in the humanitarian and development sector today, considerably 
less attention has been given to its downsides and to the historical and ethical 
implications of these data collection practices. Colonists have long relied on 
cartography as a means of cementing territorial control via the collection of 
spatial information and knowledge (Hunt and Specht, 2019; Kirsch, 2016; 
Sletto, 2011). Maps do not inevitably encode colonial power, but they are also 
not necessarily objective or inherently neutral. Instead, they make possible new 
modes of exploitation, such as the processes described as data colonialism and 
surveillance capitalism. 

Proponents of open-source mapping projects often argue that their efforts 
help people by making them more ‘legible’ (Scott, 1998). To be ‘put on the 
map’ is a way to gain societal legitimacy and access to important services and 
legal protections. But being made more legible is not always desirable. Critics 
are increasingly challenging the narrative that maps (like those produced 
with drone imagery) are inherently tools of empowerment. They note that 
these map-making efforts ‘frame recognition in terms of titling, demarcation 
and legal reform, sidestepping more complex political questions about how 
indigenous claims have been shaped by processes of colonialism, dispossession 
and inequality’ and force people to conform to externally imposed notions of 
property ownership (Bryan, 2011, p. 49). 

Taylor and Broeders (2015) observe that the practice of ‘reading like a state’ 
outlined by Scott (1998) in his description of legibility has been altered in 
the big data era. They suggest that remote data analytics often observe people 
unaware of this observation who cannot meaningfully consent to the collection 
of their data even if they wanted to do so (Taylor and Broeders, 2015). Further, 
they draw a distinction between Scott’s notion of legibility and the data- 
driven visibility of today, noting that people are made visible due to the huge 
volume of observed data about them that can be collected by governments 
and private corporations and that therefore people who are more connected 
are more visible than others (Taylor and Broeders, 2015). Visibility, more so 
than legibility, offers the power to ‘influence and intervene to a wider, more 
distributed set of actors: the corporations who gather and analyse the data, 
plus whoever they choose to share it with (or can capture it through other 
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means), who may be state actors, international development institutions, or 
other corporate partners’ (Taylor and Broeders, 2015, p. 230). 

This concept is illustrated clearly in Facebook's recent effort to create a 
data map of the human population by applying computer vision techniques 
to match satellite imagery with government census information. This data 
map covers 23 countries and Facebook intends to use this information to 
determine how best to deliver internet services via satellites and drones to 
people living in different geographic areas (Shinal, 2017). The Facebook 
Connectivity Lab that has pioneered this programme claims its mission is to 
‘connect the unconnected and underserved in the world’ (Gros and Tiecke, 
2016). However, the Free Basics connectivity that the company offers does not 
give users access to the open web, instead mediating their connectivity through 
Facebook’s application. Facebook appears to be carrying out this project under 
the assumption that connectivity and visibility are inevitably superior to the 
alternative. This behaviour could credibly be read as not dissimilar to that of 
colonising powers who worked to impose ‘modern’ (and implicitly superior) 
ways of life and being upon indigenous people. Constine (2018) suggests 
that Facebook and its advocates appear to ‘believe that some internet is better 
than none for those who wouldnt otherwise be able to afford it’, even if that 
connectivity comes at the price of making new users visible to (and thus 
exploitable by) the practitioners of surveillance capitalism. 

People who reside in less-connected and less-developed parts of the world 
increasingly find themselves forced to choose between visibility and invisibility, 
and the introduction of drone technology — whether it is used to make maps 
or to deliver connectivity to social media applications — is part of this choice. 
Participatory mapping can therefore present ‘an impossible choice; one in 
which participants encounter the dilemma of needing to shed or set aside 
notions of how territory has been historically contested and negotiated in order 
to secure legal recognition of their rights in a hoped-for future’ (Bryan, 2011, 
p. 46). In an increasingly data-mediated world, people who refuse to make 
maps themselves may still be mapped by corporations like Facebook or Google, 
or by resource-extraction companies that are ‘commodifying and transforming 
space at an unprecedented scale’ (Radjawali et al., 2017, p. 818). Further, 
they lack ‘clear exit rights from the effects of heavily deployed technologies’ 
(Fox et al., 2006, p. 100). Without control over their spatial data, Fox (2002) 
argues that disempowered people will be no better off than if they had not been 
mapped at all. 

Data colonialism and surveillance capitalism remove this control from 
everyone who is encompassed in their networks. For example, Radjawali and 
Pye (2015) cite a case where a small Indonesian village was literally erased 
from government censuses, as the satellite imagery that the census relied 
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upon was too low resolution for the settlement to be visible. Ironically, the 
problems created by these ubiquitous technologies may only be able to be 
addressed by the technology itself: The solution to failures of humanitarian 
technology is thus forced to come from the application of more technology 
(Hershock, 1999; Tenner, 1996). Map-makers from indigenous communities 
are aware of these dynamics. By using drones, they can fight against systems 
where ‘access to maps and spatial information is limited and commodified’ 
(Paneque-Galvez et al., 2017; Radjawali and Pye, 2015, p. 1). As participants 
in an indigenous mapping workshop concluded, ‘the more we map, the more 
likely it is that we will have no choice but to map’ (Fox et al., 2006, p. 105). 

Drone data, like all forms of digitally mediated data, cannot be ‘uncollected’. 
Data that are collected for one purpose can be appropriated and used in 
unintended and unexpected ways. The rise of digital humanitarianism has been 
accompanied by a spread of open-data principles from the world of technology 
to the aid sector, which place importance on making data as publicly available 
and easily accessible as possible (Principles for Digital Development, 2019). 
Humanitarian data collectors who subscribe to these principles must therefore 
make choices about which data are too sensitive to share publicly and which 
data can be made freely available on sources designated for this purpose 
(such as the Humanitarian Data Exchange or drone-specific platforms like 
OpenAerialMap’). At the time of writing, there is little clarity on how these 
sensitive decisions are being made by humanitarian organisations regarding 
drone data. 

As of February 2019 it is now possible to download high-resolution 
drone maps, collected by IOM staff, of the Cox’s Bazaar refugee camp from 
the Humanitarian Data Exchange and from the OpenAerialMap platform 
(Humanitarian Data Exchange, 2019). The OpenAerialMap platform asks 
users to submit high-resolution drone data and aerial maps, which are then 
made publicly available. The platform does not appear to screen this data for 
sensitive imagery, nor are privacy or security risks mentioned explicitly in 
the website’s documentation. In 2018, Humanitarian OpenStreetMap Team 
(HOT) volunteers were encouraged to use this drone imagery of the camp to 
identify and map roads that cut through the area. 

Most critiques of consumer drone data emphasise dangers to individuals, 
who may be photographed or videotaped by a stealthy drone without their 
knowledge or consent. Fewer critiques consider the dangers that might be 
presented to groups of people or individuals by drone imagery that does not 
portray any individuals at all, but rather their neighbourhoods, homes and 
other aspects of their physical context (Taylor et al., 2017). Indeed, little 


2 See https://map.openaerialmap.org/#/-84.375,-5.528510525692789,3/square/21000?_ 
k=8tjb1j. 
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research exists that directly links the public dissemination of high-resolution 
drone images and maps to their potentially harmful effects on people affected 
by disaster. 

Researchers are increasingly aware of the problems posed by data aggregation 
(de Montjoye et al., 2015; Xu et al., 2017), by which disparate sources of data 
are combined to come up with new and often unexpected conclusions. These 
risks are by nature difficult to predict. It is also difficult to predict what non- 
humanitarian actors, such as corporations or government entities, might do 
with this data if they are permitted open access to them. Data colonialism is 
largely dependent upon the extraction and recombination of terra nullis data — 
like the data that Facebook collects — into new forms, forms that are often 
opaque or unintelligible to the people whose data have been appropriated. 
As humanitarian organisations work to better organise and consolidate 
the data they hold to improve their operational efficiency (as is the motive 
behind the WFP’s collaboration with Palantir, announced in the late 2010s), 
it appears inevitable that the risks posed by the open sharing of this data will 
grow. Humanitarians may also be motivated to consolidate and share these 
data to protect themselves, as part of their efforts to reduce on-the-ground 
risks to their staff (Hoelscher et al., 2017). Duffield (2016, p. 161) warns 
that these ‘security concerns are encouraging the convergence of the localised 
humanitarian, development, government and security databases into systems 
with a wide international reach’, largely unchecked by regulations or oversight. 

This security-motivated drive to collect more data about more people 
operates in tandem with drives that motivate the private sector practitioners 
of surveillance capitalism and data colonialism. There are numerous 
instances of large internet companies sharing data they hold on their users 
with national governments, either voluntarily or under legal or political 
duress. Furthermore, the data that are held by either governments or by 
private sector companies may be stolen or otherwise revealed to the public. 
Humanitarians cannot assume that data shared with one actor will reliably 
stay with that actor. 

Experimentation is another site of potential risk connected to humanitarian 
drone technology. The authors of a Google-published White Paper on the 
development of infrastructure that will permit company engineers to run 
‘better, faster’ tests, write that: ‘At Google, experimentation is practically a 
mantra (Tang etal., 2010, p. 1). This experimental attitude is de rigueur among 
Silicon Valley companies — for example Facebook’s former motto to ‘move fast 
and break things’ (Vardi, 2018) — and this bleeds over into the humanitarian 
world’s technology efforts. In 2017, when the government of Malawi and 
UNICEF launched an air corridor for testing UAV uses, private companies 
were encouraged to apply to use the airspace for testing purposes (UNICEF, 
2017). The drone delivery company Zipline, mentioned above, highlights this 
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experimental approach in its work, as it tests its technology in Africa with the 
eventual goal of exporting it to the United States and Europe. 

McDonald et al. (2017) asked at what point should humanitarian innovation 
be described as becoming ‘human subjects experimentation’, noting that this 
dividing line is poorly defined. Sandvik (2015, p. 75) observed that Africa 
is ‘the perfect recipient of good drone interventionism’, not only because the 
continent is construed as being eternally in need of externally imposed aid, but 
because of its (relative) inability to resist the rescue and investment efforts of 
outsiders, regardless of whether they target African territory or African airspace. 

This experimentation is often accompanied by another assumption: that 
people who live in poorer parts of the world must know little about (and thus 
will be frightened by) civilian drones. In a 2016 survey of humanitarian actors 
carried out by Fondation suisse de déminage (FSD), 57 per cent of respondents 
felt that ‘local populations feel threatened by the use of drones’, although, as 
the survey authors note, these responses seem to be at odds with the highly 
limited available evidence regarding public perceptions of the technology 
(Soesilo and Sandvik, 2016). 

These survey replies align with a common perception that people in 
developing countries are not as technically aware or technically competent 
as the humanitarians that are attempting to help them, an assumption that 
logically encompasses drone technology. If humanitarians operate under the 
(at this time largely unsupported) assumption that local people are frightened 
of or ignorant about drones, they may use the technology anyway, but in 
ways that exclude local people. They may fail to work with local partners who 
are knowledgeable about the technology and the context. As Tingitana and 
Kaiser (2018) note in a blog post for the WeRobotics drone non-governmental 
organisation (NGO): “Time and time again, weve seen large organizations 
in these sectors hire foreign drone companies to carry out aerial surveys that 
local drone pilots could do equally well and in a fraction of the time’. The use 
of drone technology by humanitarians can also, without adequate oversight 
or consideration of these issues, reinforce existing inequalities pertaining to 
the production of data and spatial data across gender, racial and class lines 
(Paneque-Galvez et al., 2017; Radjawali et al., 2017). 

It is also worth considering where the drones themselves come from. 
Consumer drones are widely available across the world and require less effort 
and skill to use than home-made models. It is reasonably safe to assume that 
time-strapped aid workers will largely rely upon their products. Dajiang 
Industries, the current market leader in the consumer drone sector (Skylogic 
Research, 2019), does not have a business model that is currently dependent 
upon the extraction of user data, but this does not mean its model will not shift 
in the future. There are a few competitors that produce similar products at the 
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same price point as DJI does, creating the risk that aid users of the technology 
will be locked into their systems. 

Initiatives are underway that seek to make drones a more standardised 
and legitimate part of countries’ national airspaces, including the creation of 
unique digital drone ‘licence plates’ and other means of remote identification 
(Moon, 2018). Some of these proposals may require that drone users pay a 
significant fee to operate in national airspace systems, or may centrally collect 
the data of drone users, integrating drones more thoroughly into the processes 
of data colonialism and surveillance capitalism. Some nations already require 
drone users to pay a large licensing fee (such as South Africa), while others, like 
Mexico, require groups that photogrammetrically process drone data to hold 
a government permit (Paneque-Galvez et al., 2017). A world in which drones 
are only usable by the rich and well-connected (including international aid 
workers) will not be a more equitable one. 


Addressing data colonialism in drone use 


Digital humanitarianism is an inherently hopeful endeavour, a movement 
that perceives itself as harnessing the power of networked technology to help 
people around the world, breaking down technical, social and economic 
barriers. Spatial technologies, like drones, ‘hold incredible epistemological 
and tactical promise’ (Burns, 2018, p. 8.), they are tools that can conceivably 
be used to make the world a more equitable and ethical place. The processes 
of data colonialism and surveillance capitalism threaten to leave these hopes 
unrealised. Instead, they threaten to create a ‘surveillance humanitarianism 
that appropriates the ethical goals and considerations of the aid movement 
at the expense of both humanitarian aid workers and the people they wish 
to serve. These forces are powerful, but it is not too late to push back against 
them. Indeed, it is clear that data colonists recognise (and wish to be linked to) 
the moral authority that humanitarian aid still holds. By using this authority — 
in a number of differing, but interlocking ways — the aid and development 
sectors can push back against the march of digital dispossession. 

‘The first step may be to recognise — and reject — digital colonisers’ arguments 
about the supposed necessity of their data extraction methods. Hosein and 
Nyst (2013, p. 58) write that ‘the choice between privacy and development 
creates a false dichotomy and spurs over-simplified arguments about the role of 
technology’. Similarly, Zuboff (2019) argues that technology companies have 
created a false dichotomy, where we are led to believe that their surveillance 
systems are inevitable and a required part of capitalism. She calls for mass 
resistance to these quantifying forces, which must of necessity be accompanied 
by political pressure beyond the abilities of individuals. 
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Couldry and Mejias (2018, p. 11) also describe a vision of resisting data 
colonialism that ‘rejects the idea that the continuous collection of data from 
human beings is natural, let alone rational; and so rejects the idea that the 
results of data processing are a naturally occurring form of social knowledge, 
rather than a commercially motivated form of extraction that advances 
particular economic and/or governance interests’. They previously noted that 
‘a continuously trackable life is a dispossessed life, no matter how one looks at 
it. Recognizing this dispossession is the start of resistance to data colonialism’ 
(Couldry and Mejias, 2018, p. 10). 

A humanitarian movement that recognises these forces should be 
empowered to assert its önnen“ (Nitze 1889: 
325). Er schilderte die Schwierigkeiten bei der Realisierung des Vorhabens und seine 
vergeblichen Versuche, die er (vorerst) eingestellt habe, da ihm zu diesem Zeitpunkt 
die Fotografie nicht vorrangig zu sein erschien: 


„Früher, als das Misstrauen gegen die neue Untersuchungsmethode noch ein allgemeines 
war, wäre es gewiss vortheilhaft gewesen, durch die objectivste aller Abbildungs-Metho- 
den, durch die Photographie, Zeugniss von der Klarheit der kystoskopischen Bilder able- 
gen zu lassen. Heutzutage, wo die Leistungsfähigkeit der Kystoskopie nicht mehr ange- 
zweifelt werden kann, würde eine solche photographische Reproduction kystoskopischer 


Bilder eine viel geringere Bedeutung haben“ (Nitze 1889: 328). 


D.h., auch wenn er die Kystofotografie da noch nicht weiter verfolgte, sah er doch auch 
schon 1889 eine wesentliche Funktion der Fotografie in dem Beweis der kystoskopi- 
schen Leistungsfähigkeit. In dieser Argumentation drängen sich gewisse Parallelen zur 
Bakteriologie auf, in der schon früh die Mikrofotografie eingesetzt wurde und in der 
Robert Koch selbst ein entschiedener Fürsprecher der neuen Technik war (s. o.). Bei 
der Durchsetzung der neuen bakteriologischen Theorie setzte Koch auf die Beweis- 
kraft der Fototechnik und hatte bereits 1881 „alle, die auf diesem Gebiete arbeiten“ auf- 
gefordert, „ihre Entdeckungen mit photographischen Abbildungen als Beweisstücken 
zu belegen“ (Koch 1881). 


111 


112 


Stabilisierung und Destabilisierung von Evidenz 


Im Folgenden geht es um die Frage, wann und in welcher Form mit den Begriffen 
„Objektivität“, „Naturtreue“ und vor allem „Beweis/ Beweiskraft“ im Kontext der Vi- 
sualisierungsdiskurse argumentiert wurde. Während in der Forschungsliteratur diver- 
se Studien zur „Evidenz“ wie zur „Objektivität“ vorliegen, kommen die verwandten 
Begriffe „Beweis/Beweiskraft“ allenfalls am Rande vor. Nach unserer Beobachtung 
waren sie jedoch die zentralen Argumente in den zeitgenössischen Debatten. Denn 
gerade Techniken der „Sichtbarmachung‘, wie die Endoskopie und die Röntgentech- 
nik, haben wesentlich Validierungs- und Beweisfunktion, indem sie das Visuelle als 
Beleg liefern, für eine Diagnose, Behauptung oder Therapie. Durch den Beleg aber 
wiederum werden der Befund und seine Deutung evident. 


3.3.1  Röntgenbilder 


Neben der „Objektivität“ und der „Naturtreue“ wurde der Fotografie von Beginn an 
auch immer „Beweiskraft“ zugeschrieben." Insbesondere galt dies für Röntgenbilder, 
da man die neue Röntgentechnik, obwohl technisch ein ganz anderes Verfahren, zur 
Fotografie zählte. So wurden Röntgenbilder bereits wenige Jahre nach der Entdeckung 
Röntgens (1895) als Beweismittel vor Gericht zugelassen (Golan 1998; Golan 2004; 
Mnookin 1997/1998). Auch im Bereich der ärztlichen Gutachten, etwa in Versiche- 
rungsfragen oder hinsichtlich der Berufs(un)fähigkeit, galten die Röntgenbilder als 
beweiskräftige Grundlage (Martin 2014). Eine derartige Funktionszuschreibung muss 
angesichts des artifiziellen Charakters der Repräsentation verwundern, erzeugt die 
Röntgentechnik doch eine ganz eigene Realität. So gab es Strukturen des Körpers, die 
nur minimale bis gar keine Spuren auf dem Röntgenbild hinterließen, während andere 
in besonderer Deutlichkeit zu sehen waren. Andererseits gab es „Erscheinungen“ auf 
der Röntgenplatte, die - etwa anatomisch - nicht identifizierbar waren. 

Rudolf Grashey, einer der einflussreichsten Protagonisten der sich formierenden 
Radiologie, listete 1905 zahlreiche „Fehlerquellen“ beim Röntgenverfahren auf: Unrei- 
ne Fotoplatten, Veränderungen in den Säuren und Entwicklerflüssigkeiten, Abdrücke 
und Flecken auf der Fotoplatte, unruhige Körperteile bei der Aufnahme, ausfließende 
Sekrete u.v.m. [vgl. Kap. 3.2 Umkämpfte Technik]. Grashey formulierte es in seinem 
„Atlas typischer Röntgenbilder vom normalen Menschen“ von 1905 pointiert: Im 
„Radiogramm“ finden sich „objektive Belege“ für „subjektive Beschwerden“ (Grashey 
1905a: II). 


15 Um nur auf zwei viel zitierte Klassiker zur Bedeutung der Fotografie zu verweisen: Nach Barthes ist jede 
Fotografie eine „Beglaubigung von Präsenz“ (Barthes 1989 [1980]: 97); nach Susan Sontag sind Fotografien 
„Beweismaterial“ (Sontag 1995 [1973]:u1). 

16 Grashey 1905b. Grashey gehörte 1905 zu den Initiatoren der „Deutschen Röntgengesellschaft“ und war 
Redaktionsleiter der Zeitschrift „Fortschritte auf dem Gebiet der Röntgenstrahlen“. 


Objektivität, Naturtreue und Beweiskraft 


Offensichtlich bestand auf mehreren Ebenen - der Medizin, der Rechtsprechung 
etc., aber auch der Öffentlichkeit - eine Nachfrage bezüglich „objektiver Beweise“ in 
Fällen der diagnostischen Unsicherheit. Doch dies barg, gerade in der Medizin, auch 
Gefahren. In der 1897, wenig mehr als ein Jahr nach der Erstbeschreibung der Strahlen 
durch Röntgen im November 1895, neugegründeten Fachzeitschrift „Fortschritte auf 
dem Gebiete der Röntgenstrahlen“ hatten bereits in der ersten Ausgabe die beiden 
Mediziner Dumstrey und Metzner Bedenken angemeldet hinsichtlich der Bewertung 
von Radiogrammen. In der Technik Ungeübte könnten „leicht dazu kommen, die 
durch fehlerhafte Einstellung der Lichtquelle oder des Objektes oder der Platte be- 
wirkten Veränderungen als pathologische Befunde an dem Objekte“ anzusehen. An- 
gesichts der zahlreichen Faktoren, die bei der (Re)Produktion auf das Bild einwirkten, 
sei besondere Vorsicht geboten, wenn das Radiogramm als „Beweismittel“ für eine be- 
stimmte Diagnose diene. Die Autoren bemängeln die fehlenden Normen für die Rönt- 
genaufnahmen und stellten Forderungen nach einer Transparenz der Bildproduktion 
auf, etwa durch Angabe von Expositionszeit, Abstand der Lichtquelle, Lichtintensität 
der Röhre oder Lagerung des Patienten (Dumstrey/Metzner 1897/1898). 

Auch Grashey argumentierte in diesem Sinn und betonte die Bedeutung der Offen- 
legung und Einhaltung der Aufnahmebedingungen für eine exakte „Röntgendiagno- 
se“. Er forderte eine Standardisierung des Verfahrens sowie, angesichts ihrer mitunter 
enormen Tragweite, eine exakte Evaluation der Ergebnisse. 

Zudem warnte er vor einer Instrumentalisierung der Technik für bestimmte An- 
liegen, etwa bei Versuchen, Patienten des „Simulantentums“ zu überführen [vgl. Kap. 
2.5.3 Spezifik radiologischer Bilder]. 

Obwohl das Röntgenverfahren zu den Fototechniken gezählt wurde, konnte von ei- 
nem „Abdruck der Natur“ offensichtlich nicht gesprochen werden. Es zeigte sich, dass 
zahlreiche Spuren im Bild auf Effekte durch Bewegungen der Röntgenröhre bzw. der 
zu untersuchenden Körperteile oder auf Fehlerquellen im fotochemischen Prozess zu- 
rückzuführen waren, sowie, dass die Sichtbarkeit von Objekten auf dem Röntgenbild 
mit ihrer „Materialität“ und den damit verbundenen Graden der Absorptionsfähigkeit 
der Röntgenstrahlen zusammenhing. Gerade im Bereich der urologischen Radiologie 
hatte dies massive Auswirkungen: Intervention, insbesondere über die Entwicklung 
unterschiedlicher Kontrastmittel, wurde zu einer Grundvoraussetzung für die rönt- 
genfotografische Abbildung. 

Trotzdem avancierten die Röntgenbilder, so Monika Dommann, „in der Öffentlich- 
keit zu Chiffren für wissenschaftliche und juristische Evidenz“. Den Röntgenbildern 
haftete ein „Nimbus von Objektivität und Faktizität an“, sodass sie etwa im medizi- 
nisch-juristischen Diskurs als wirkungsvolles „Beweismittel“ gegen das angeblich weit 
verbreitete „Simulantentum“ angesehen wurden (Dommann 1999). 
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3.3.2  „Actenmässige Belege” 


Maximilian Nitze, zuvor selbst als Künstler für seine Abbildungen verantwortlich, 
setzte mit dem Erscheinen seines Kystophotographischen Atlas im Jahr 1894 dann 
am Ende doch ganz auf die Fotografie (Abbildung 12). Er verglich die Kystophoto- 
gramme immer wieder mit „Akten“, offensichtlich auch, um deren Objektivität und 
Beweiskraft herauszustellen. Die „besondere Bedeutung“ der „Kystophotogramme“ 
liege auch darin, hieß es in der Einleitung, „dass sie uns geradezu actenmässige Belege“ 
liefern. „Es ist das von der grössten Wichtigkeit“, erläuterte er weiter, „wenn es sich 
um besonders seltene oder a priori unwahrscheinliche Veränderungen pathologischer 
Processe handelt, oder wenn es gilt, das Resultat einer Operation in objectiver Weise 
festzustellen.“ Ganz offensichtlich attestierte er den Fotografien auch eine gewisse Evi- 
denz gegenüber sprachlichen Umschreibungen: „Photogramme‘, so Nitze, sind „wich- 
tige Actenstücke, die sprechender als lange Schilderungen den jeweiligen Zustand ei- 
ner pathologischen Veränderung darstellen“ (Nitze 1894a: 9). 

Diese Einschätzung entsprach dem zeitgenössischen Status der wissenschaftlichen 
Fotografie, wie er sich insbesondere im Bereich der Mikrophotographie etabliert hatte. 
So hieß es in Paul Jeserich’s (1854-1927) Standardwerk von 1888: 


„Wir haben bei etwaigen wissenschaftlichen Differenzen über gemachte Beobachtungen 
ein durchaus positives, einwandfreies Beweismaterial im nicht retouchirten photographi- 
schen Bilde in Händen und, was ebenso wichtig ist, wir halten in dem Bilde die sich schnell 


verändernde Erscheinung fest“ (Jeserich 1888: 8). 


Hier wird ein weiterer wichtiger Aspekt der Fotografie angesprochen, die „Fixierung“ 
der Zeit bzw. zeitlicher Abläufe. Wie weiter oben bereits dargestellt, hatte Nitze in 
einem Vortrag 1894 darauf hingewiesen, dass sich mittels der Kystofotografie unter- 
schiedliche Stadien einer Erkrankung dokumentieren ließen (Nitze 1894b), was in 
juristischen wie versicherungstechnischen Streitfragen ja durchaus von Relevanz sein 
konnte. 

Das frühzeitige Erkennen („kaum wahrnehmbarer“) pathologischer Erscheinun- 
gen wie die exakte Beobachtung und Dokumentation von Krankheitsverläufen ist im 
Bereich der Medizin für Diagnostik, Prognostik und Therapie von zentraler Bedeu- 
tung. Richard Koch sprach von der Diagnose als „Erkenntnis eines Vorgangs“ und 
nannte sie eine „kinetische Diagnose“. Er verglich Zustandsbeschreibungen mit dem 
Standbild eines Films, dessen Bedeutung sich erst erschließe, wenn viele solcher Ein- 
zelaufnahmen verbunden und „als bewegtes Bild betrachtet werden“ (Koch 1920: 10). 
Die Dokumentation der später zusammenzufügenden Einzelaufnahmen sollte nun 
über Technik geleistet werden. Die „Belege“ für Wegpunkte mussten nun bestimmte 
Kriterien erfüllen, waren sie doch die Basis für weitreichende Entscheidungen in Dia- 
gnostik wie Therapie. Bemüht man nochmal den von Nitze eingeführten Bezug zu den 


Objektivität, Naturtreue und Beweiskraft 


Abbildung 12 Kystofotografische Darstellung von Geschwülsten (Nitze 1894a: Abth.D, Tafel I) 
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„Akten“, dann sollte der Entstehungsprozess nachvollziehbar sein." Fotografischen 
Dokumenten (Photogrammen wie Radiogrammen) wurde durch ihre apparative 
Erzeugung Beweiskraft zugestanden. Daher galten sie in Streitfällen (Gutachten, Ge- 
richtsverfahren) ebenso als Beweismittel wie sie als Teil der Krankenakte zum Beweis/ 
Beleg wurden für die Diagnose, Verlaufsformen der Erkrankung und Auswirkungen 
der Therapie. 

Vor diesem Hintergrund ist (mechanische) Objektivität auch als Rhetorik oder 
Strategie zu verstehen, die auf Echtheit und Glaubwürdigkeit des Abgebildeten zielte, 
die somit Beweiskraft erzeugen sollte. Grundlage und Hauptargument dieser Rhetorik 
war die Technik, und gleichzeitig machte die Technik sie angreifbar. Erst mit der Tech- 
nik, den technisch erzeugten Bildern, wurde das Kriterium der „Beweiskraft“ über- 
haupt relevant und fand Berücksichtigung im Visualisierungsdiskurs: einer Zeichnung 
mag „Naturtreue“ attestiert werden, wohl kaum „Beweiskraft“. Sowohl die Produktion 
beweiskräftiger Bilder als auch deren Beurteilung hängen nicht von einer moralischen 
Haltung ab, sondern von rationalen Kriterien, von Verfahrenswissen. 


17 Interessant ist diese Bezugnahme auch hinsichtlich der „Krankenakte“ und der Visualisierungsforma- 
te in diesem Kontext: Die medizinische Dokumentation als Beleggrundlage für Leistungsabrechnungen, 
Überweisungen, bei Rechtsstreitigkeiten etc. Im Zeitalter der digitalen Patientenakten wird unter Juristen 
durchaus wieder um deren Beweiskraft gestritten. 

18 Nach Cornelia Vismann sind Akten „Aufzeichnungsapparate‘, deren wesentliche Funktionen „Über- 
tragen und Speichern“ sind. Sie sind zunächst „selbstdokumentarisch‘, erst ihre Instrumentalisierung in 
einem spezifischen Kontext, etwa vor Gericht, „zieht eine Erörterung ihres Status nach sich. Ihr Zustande- 
kommen entscheidet über den Beweiswert der Akten“ Ihnen wird „eine Begründung für ihren Wahrheits- 
anspruch abverlangt“ (Vismann 2000: 1, 27). 


4. Strategien der Evidenzerzeugung 


Es mag paradox erscheinen, von „Strategien der Evidenzerzeugung“ zu sprechen, 
wenn man von philosophischen Definitionen ausgeht, wonach „Evidenz“ in „erkennt- 
nistheoretischen Zusammenhängen eine Einsicht“ ist, die „ohne methodische Ver- 
mittlung“ (Mittelstraß 2004) zustande kommt. Die Rede von Strategien macht aber 
Sinn, wenn man unserer zentralen These folgt, dass es unterschiedliche Formen von 
Evidenz gibt, die stets kontextabhängig sind und dass Evidenz immer „vermittelt“ ist. 
Visuelle Evidenz basiert zunächst einmal auf Techniken wie Mikroskopie, Radiolo- 
gie oder Endoskopie, die unterschiedliche Einsichten in den Patientenkörper ermög- 
lichen, die wiederum in Form von Abbildungen festgehalten, dokumentiert werden 
können. Diese Bilder sind aber nicht schon von sich aus evident. Sie werden es erst 
durch Einübung, durch den „geschulten Blick“ im Sinne Ludwik Flecks [vgl. Kap. 1.3 
Denkstil und Bildstil]. Im folgenden Kapitel wollen wir detaillierter einige der oben 
immer wieder aufscheinenden Strategien vorstellen, die im Untersuchungszeitraum 
entwickelt wurden, um Bilder aus dem Körper mit Evidenz „aufzuladen“. 


4.1 Bild, Sprache und Ästhetik 


Die Bilder aus dem Körperinneren zeigten bisher nicht Gesehenes. Die unterschiedli- 
chen Techniken wie Mikroskopie, Radiologie oder Endoskopie ermöglichten Bildfor- 
mate, die sich erheblich von den bisherigen Sehgewohnheiten unterschieden und die 
eine je eigene Bildsemantik entwickelten (Liebsch 2012). Philipp Sarasin hat in seiner 
Darstellung der „Visualisierung von Unsichtbarem“ durch Robert Koch darauf hinge- 
wiesen, dass es neben Tierversuch, Reinzüchtung und Fotografie letzten Endes auch 
die Sprache war, die seinem bakteriologischen Ansatz Evidenz verlieh. Die erzeugten 
Bilder mussten beschrieben werden, um das Sehen zu lenken und dafür bedurfte es des 
passenden Sprachinventars (Sarasin 2004: 263). War dieses gleichzeitig anschlussfähig 
an das Denken der Betrachtenden und die Konzeption, die vermittelt werden sollte, 
gelang es, Evidenz im Sehen zu erzeugen. 
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Zur Dechiffrierung der neuen Visualisierungsformen bzw. zur Einübung des „ge- 
schulten Blicks“ setzten die Zeitgenossen in den hier beschriebenen Referenzwerken 
ebenfalls in erster Linie auf sprachliche Beschreibungen des Abgebildeten. Zur Her- 
stellung von Evidenz mussten bisher nicht bekannte visuelle Erscheinungen erklärt 
bzw. eingeordnet werden. Dabei wurde im erläuternden Text das Augenmerk auf 
wichtige Objekte, Strukturen etc. gelenkt. Das zentrale stilistische Mittel war dabei die 
Analogie.‘ Analogiebildung wurde in der Erklärung neuer medizinischer Bildformate 
zur wichtigsten Strategie beim Erkenntnisgewinn, indem über den Rückgriff auf Be- 
kanntes etwas bisher Unbekanntes näher gebracht werden sollte. Zudem sollten Ver- 
weise auf Ästhetik (insbesondere der Natur) den Evidenzgehalt unterstreichen: Was 
schön war, musste wahr sein. 

Der Urologe Leopold Casper etwa beschrieb in seinem, erstmals 1898 publizierten, 
„Handbuch der Cystoskopie“ das wissenschaftliche wie ästhetische Faszinosum der 
mittels der endoskopischen Technik eröffneten „neuen Welten“: Die Bilder der Bla- 
sensteine „gehören mit zu dem Schönsten, was man sehen kann“. Sobald „das Prisma 
in die Blasenhöhle vorgedrungen ist, präsentieren sich uns ein oder mehrere Steine in 
geradezu überraschender Deutlichkeit“. An anderer Stelle hieß es: 


„von allem, was uns die Cystoskopie zeigt, geben wohl die Blasentumore die markante- 
sten und im Sinne der Pathologie schönsten Bilder. Ich entsinne mich nicht eines einzigen 
Fachgenossen, der, nachdem ihm zum ersten Mal ein Blasentumor durch das Cystoskop 
gezeigt worden war, nicht voller Bewunderung und Lob über die Untersuchungsmethode 
gewesen wäre. Und in der Tat gewährt es ein Gefühl der Befriedigung und Freude, wenn 
man die Quelle oder den Sitz der scheinbar verborgenen Krankheit mit Exaktheit und 
Gewissheit vor sich sieht“ (Casper 1905: 138). 


Doch diese „Exaktheit und Gewissheit“ war keineswegs für unerfahrene Betrachter 
offensichtlich. Zu einem zentralen Hilfsmittel bei der Entschlüsselung der neuartigen 
Bildwelten, die erst die Evidenz ermöglichen sollte, wurde, neben der „Einübung“ 
über bekannte Bildformate [ Vgl. Kap. 4.2 Bild und Bild], somit die Sprache. 

Casper war sich der Problematik hinsichtlich der Entschlüsselung der neuen Bild- 
semantik durchaus bewusst: 


1 Nicht zu verwechseln mit Metaphern. Die Analogie ist eine logisch aufgebaute Figur, die dazu dient, 
Ähnlichkeiten oder Gemeinsamkeiten zwischen Objekten oder Tatbeständen explizit herauszustellen, u.a. 
um das eine mit dem anderen zu erklären. Die Metapher ist ein rhetorisches Stilmittel, das Begriffe aus 
einem Bedeutungszusammenhang in einen anderen überträgt, ohne dass die Ähnlichkeiten der in Bezie- 
hung gesetzten Sachverhalte explizit gemacht werden. Ein Beispiel für Metaphorik in der Medizin bietet die 
Bakteriologie, in der sich eine Kriegsmetaphorik etablierte. So wurden etwa Begriffe aus dem semantischen 
Feld des Krieges in der bildlichen Beschreibung der Immunabwehr genutzt. Vgl.: Gradmann 1996; Berger 
2009; zu Funktion und Unterscheidung von Metapher und Analogie grundsätzlich siehe: Hentschel 2010. 
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„Besondere Aufmerksamkeit habe ich den Irrtümern und Verwechslungen, die bei der 
Deutung der Bilder in Frage kommen, schenken zu sollen geglaubt. Der Lernende wird 
in seinen Bemühungen, die gesehenen Bilder zu verstehen, unterstützt werden durch ein 
genaues Studium der Abbildungen, die sich am Schluß auf sieben Tafeln finden.“ 


Indes seien die pathologischen Ausformungen in ihrer Gestalt „ziemlich mannigfach, 
abhängig von der Art und dem Wachstum der Geschwulst und dem gleichzeitigen 
Verhalten der Blase. Man wird sie nicht alle schildern können; aber je ein Repräsen- 
tant der hauptsächlichsten Arten soll hier skizziert werden“ (Casper 1905: 138). Casper 
greift hier auf das weiter oben ausgeführte Prinzip der „Musterbeispiele“ bzw. „Refe- 
renzbilder“ zurück [vgl. Kap. 1.3 Denkstil und Bildstil]. 

Caspers Handbuch beinhaltete somit ausführliche „Bildbeschreibungen“ bzw. 
„Bildinterpretationen“ zu den Tafeln, wobei sich der Autor zahlreicher Analogien vor 
allem aus der Alltags-, Pilz-, Tier- und Pflanzenwelt (Tumore etwa wie „Korallen“, „Pil- 
ze“, „Brombeeren“, „Erbsen“, „Linsen“ etc.) bediente. Ein Beispiel soll an dieser Stelle 
genügen. Abb. 49 Tafel IX (Abbildung 13) seines Handbuchs beschreibt er wie folgt: 
„Am dünnen nicht sichtbarem Stil sitzen drei Träubchen, das eine oben mit himbeer- 
artigen Vertiefungen auf der Oberfläche, das zweite gleich auszusehende größere un- 
ten, rechts dann ein drittes an fadenförmigen Stil hängend, einem Johannisbeerträub- 
chen gleichend“ (Casper 1905). 


Erklärung zu Tafel IX. 


Papilloma vesicae. 
Abh 4A. An dissem nicht sichtbaren Rtiel sitzen drei Tränboben, das eine oben mit him. 
Daarertigon igun Vertiatungun auf der Übsefäche, das zweite glaich anashande ribera 
förmigen Rind hängend, sinea Johannis 
Veertlanbehen eben 


Schleimhautzwichmmung oten normal, unten durch den Tamor Iomchaltot 


Koagulationsschorfhof in der Blase. 
Abh. 50. Die Peripheeie den Bilden asig eine fs normale Hlananachletsnhant, die Gefäle 
wer téwak gering Ihrer Zahl nani 
“In der Miia ein weißgmuer Eee ‚Behort, der durah Kosgnlation 
isn vordem auksiterden benign Tumors wntstandscn 
Der Eesyslationssetausn: och Di engeien yon er Tall. ENA 
zum Teil in eine rote Fläche, 


Abt. e Abh, si 


zum Teil in stmblesdörmige Anskij 


Breitbasiges Papillom (gutartig). 

Abb 51. Dieser Geschwulst sicht man ihren sottenartigen Charakter nicht as, er ist aus 
ziemlicher Eatiernung photegraphiert, die Zetten sind sehr kure, Die Patientin, 
der er angebäet, ist bis anf gelrgmstliche Höutungen wohlauf. Dee Tumor wurde 
intravesikal emtsernt, 


Zottengeschwulst (gutartig). 
AUG. 08. Papillom (ewtarig) bei starker Vergrößerung posho. Din Zeiten hinge wars 
hinein, sie reichen gerade bis zum rechten Urotercstlum, das 
A troide Kenit isbar iet 


Carcinoma vesicae, 


Ad. 53. Awa sè Abh GR Fin mächtige Imekliger wad burbtiger Temor nimnit din größten Tell den Ge- 

sichtsfeldes ein, er sitet breitbasig anf und hebt sich deutlich körpwrlich voa 
der Eissonwand ab. 

u Geschwaht nicht win aun einpilnen Wishangun zenmnungesotst 

aus, die tieto Purchen zwischen sich asen, Die Oberfläche der scheinbaren Win 

dason it weißlich bl durch Aufagerung von Schleim und itermassen hervor 


* im auflaien din len Gegemante dazu sicht der obere, von Geschwuhst freio Blason. 
anteil mèntiv ur, zur eine kiht diffuse Rötung vornit, daß er dureh das 
Gewschs in Mitkeldenzuhaft 


Bilharzia-Geschwüre. 
Abk. Dh. Zwei Bühersis Gembwtre, der Rand dee Gechwtren erhaben mi aukgwartuuen 
Lippen, ee Bhat, unten daa größere, rechta oben das kleinere Geschwer, 


Tisckig grau, weiß, rot chaw vänheitliche Färbung und ohne 
Gefßzeichmung, schwere Cystitis 


And, I 


Abbildung 13 Geschwülste Tafel IX (a) und Erklärung (b) (Casper 1905) 
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Aus den ausführlichen Beschreibungen solle man nun nicht schließen, so Casper, 
„daß die Cystoskopie eine Methode von strittigem Wert sei‘, sondern im Gegenteil; 
sie diene dazu, die „Lernenden vor Irrtümern zu schützen und ihnen vor Augen zu 
führen, welche Kombinationen sie bei der Deutung der gesehenen Bilder in Betracht 
zu ziehen haben.“ Und er kommt zu dem Fazit: „Das Sehen der Bilder selbst ist leicht, ihre 
Deutung ist zuweilen schwierig, und das lehren die mitgeteilten Fälle zur Evidenz“ (Casper 
1905: 146)? 

Auch Maximilian Nitze zufolge feierte die Kystoskopie in der Diagnose der Blasen- 
tumore, „die wir mit unübertrefllicher Klarheit erblicken‘, ihre „grössten Triumphe‘“. 
In seinem wegweisenden „Lehrbuch der Kystoskopie“ aus dem Jahr 1889 hatte auch 
er das Loblied der visuellen Ästhetik angestimmt. Es seien „oft geradezu entzückend 
schöne Bilder“, besonders „gewisse Formen villöser Geschwülste, deren lange schma- 
le Zotten gleich den Blättern von Wasserpflanzen in der Flüssigkeit flottieren, liefern 
einen prächtigen Anblick“ Am „schönsten präsentieren sich die gutartigen papillo- 
matösen Gebilde“ Im „kystoskopischen Bilde (bieten sie) mit ihren zierlichen, in der 
Flüssigkeit flottierenden Zotten einen überaus reizvollen Anblick dar, der oft an gewis- 
se niedere Seetiere, (...) an Seerosen etc. erinnert“ (Nitze 1889: 186). 

An derartige Umschreibungen orientierten sich neben Casper offensichtlich auch 
noch zahlreiche weitere Fachkollegen, etwa Samuel Jacoby rund zwanzig Jahre spä- 
ter. Die „Blasenpapillome“ sind bei ihm „weiche, zottige Gebilde von zartem Gefüge 
(...) rosa gefärbte, gestielte oder breit aufsitzende, in das Blasenkavum hineinragende 
Geschwülste, deren mehr oder weniger längliche Zotten Pulsationen zeigen und bei 
gefüllter Blase flottieren“ (Jacoby 1911). 

So bildete sich ein Spektrum sprachlicher Umschreibungen aus und gleichzeitig ein 
System von Zuweisungen. Etwa in der Kategorie der „Zottengeschwülste‘, die durch 
Fortsätze oder Ausstülpungen des Organgewebes in Faden-, Kegel- oder Fingerform 
definiert werden. So bei Casper: 


„Von allen Tumoren sind am leichtesten zu erkennen und bieten die schönsten Bilder die 
Zottengeschwüilste. (...) Ihr einheitlicher Stiel gabelt sich nach oben in einzelne kleine 
Zotten (...) Sie können schmal aufsitzen; dann nennt man sie mit Recht Polypen und 


wegen ihrer zottenform Zottenpolypen“ (Casper 1905: 139). 


In ähnlicher Weise war auch bei der Beschreibung der Harnsedimente im mikroskopi- 
schen Bild vorgegangen worden (Abbildung 14, ı5), wobei hier fest umrissene sprach- 
liche Umschreibungen („Wetzsteine“ etc.) noch stärker ausgeprägt waren als bei der 
Endoskopie [Vgl. Kap. 2.3 Mikroskopie]. 


2 Hervorhebungen im Original. Hierbei handelt es sich um einen der seltenen Fälle innerhalb der unter- 
suchten Quellen, bei denen der Begriff „Evidenz“ überhaupt Verwendung findet. 


Um die „Semiotik des Harns zu erleichtern und zu fördern“ (Ultzmann/Hofmann 
1871: V) war ein fest umrissenes Repertoire an Analogien entwickelt worden, die sich 
vornehmlich an geometrischen Figuren und ihrer Repräsentation in der Lebenswelt 
orientierten, wie es sich beispielhaft in einer Passage aus der voluminösen Anlei- 
tung „Mikroskopische und mikrochemische Untersuchung der Harnsedimente“ von 
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Kratschmer und Senft aus dem Jahr 1901 darstellt: 


„Die Größe, Farbe und Form der Harnsäurekrystalle ist sehr mannigfaltig. Chemisch rei- 
ne Harnsäure ist farblos und krystallisiert in rhombischen Tafeln. Durch Abstumpfen der 
zwei gegenüberliegenden stumpfen Winkel entstehen sechsseitige Formen, durch Abrun- 
den derselben die sehr häufig vorkommenden sogenannten Wetzsteinformen. Die von 
den Farbstoffen verschieden gefärbte Harnsäure scheidet sich nicht nur in den erwähnten 
Formen, sondern auch in Form von Nadeln, Äpfeln, Tonnen, Kimmen und Kügelchen 
aus, welche entweder einzeln oder zu zweien verbunden sind. (Öfters sind sie an der In- 
nenseite abgeflacht und mit einer Handhabe, wie Hanteln, versehen, sogenannte ‚Dum- 


bells‘) Ferner findet man einzelne oder zu Rosetten vereinigte Pyramiden, Kegel u. s. w“ 


(Kratschmer/Senft 1901: 12). 


Tat vi 


I. Bild. Native Harnsāure. Rosetten zusammen- 
gesetzt ana wetzsteinförmigen naċh der Kante gestellten 
Krystallen, daneben einzelne wetzsteinförmige Krystalle, 
die an den stumpfen Winkeln eingekerbt sind, und ein 


einzelner gr 


sser Krystall, der aus kleineren dachziegel- 
förmig übereinander angeordneten Wetzsteinen zusammen- 
gesetzt ist. — Aus einem Morgenharn. 

U. Bild. Native Harnsäure, Schön ausgebildete 
Krystalldrusen, die aus grossen, dicken nach der Fläche 
gelagerten theilweise stufenförmig übereinander angeord- 


neten Wetzsteinen zusammengesetzt sind. 


Abbildung 14 Harnsäurekristalle (a) und Erläuterung (b) (Ultzmann/Hofmann 1871: Tafel VII) 
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Taf M.. 


Liev D CHeitzmasn. Lihn rippa s Comp Mier 
Forlag v W.Branmäller 


Abbildung 15 Dumbells und andere Harnsäurekristallstrukturen (Ultzmann/Hofmann 1871: Tafel III) 


In der Radiologie hingegen war der Einsatz derartiger Analogien weitaus seltener, sie 
kamen aber durchaus vor. So wurde etwa in der Rechtsprechung zu Berufskrankheiten 
das Bild des sogenannten „Schneegestöbers“ im Lungengewebe zur visuellen Voraus- 
setzung für die Anerkennung der Silikose, das „Schneegestöber“ galt als entscheiden- 
des Beweismittel. Nur wenn dieses auf dem Radiogramm sichtbar war, wurde die Si- 


Bild und Bild 


likose als Berufskrankheit anerkannt. Die einfache, auch nahezu jedem Nichtgeübten 
einsichtige Analogie bot das erkennbare „Corpus delicti“. Andere Beispiele sind die 
„Schrotkornlunge“ oder die „Regenstraße“, mit der pathologische Veränderungen in 
der Lunge, die im Röntgenbild sichtbar waren, umschrieben wurden (Martin 2014). 
Selbstverständlich finden sich auch hier erklärende Texte zu den Röntgenbildern, es 
wurde am Ende aber doch im Vergleich zur Endoskopie wenig mit sprachlichen Ver- 
gleichen gearbeitet. Dies mag daran liegen, dass die neuartigen „Radiogramme“ kaum 
vergleichbar mit „bekannten Ansichten sind, weil sie keine optisch vergleichbare 
Größe zur Anschauung bringen, sondern Dichteverhältnisse visualisieren, die nur be- 
dingt und unter gewissen Umständen mit bekannten Sichtbarkeiten zusammenfallen“ 
(Dünkel 2010: 368). 


4.2 Bild und Bild 


Die sprachliche Erläuterung bot die zentrale Vorgehensweise, wenn es darum ging, den 
Rezipienten die neuen Bildwelten aus dem Körperinneren näher zu bringen. Hinsicht- 
lich der fototechnischen Abbildungen setzten die meisten Autoren der einschlägigen 
Referenzwerke zusätzlich noch auf die Kombination verschiedener Visualisierungs- 
formate, um die „Anschlussfähigkeit“ an bisherige Sehgewohnheiten herzustellen. Das 
gilt in besonderem Maße für die Radiologie und die Kystoskopie, denn die „Bildspra- 
che“ der „Kystophotogramme“ unterschied sich erheblich von den bisher bekannten 
künstlerischen Darstellungen der Anatomie. Die „Radiogramme“ wiederum stellten, 
was Bildreferenzen anging, ein absolutes Novum dar. Als Strategie zur „Entschlüsse- 
lung“ dieser neuartigen Bilder wurde die Kombination unterschiedlicher Bildformate 
etabliert. 


4.2.1 Radiologie 


War die Entwicklung in der Mikrophotographie geprägt von der Konkurrenz zur tradi- 
tionellen Zeichnung, so trifft dies im Bereich der Radiographie, die ja als eine „Rönt- 
genfotografie“ aufgefasst wurde, nur bedingt zu. Vielmehr zeichnen sich die Versuche, 
Radiogramme als evidente Bilder verstehbar zu machen, durch eine Ambivalenz in der 
Bewertung von Zeichnung und Fototechnik aus. 

Zum einen sah man in der Radiologie bis zu einem gewissen Grad eine Alternative 
zur traditionellen diagnostischen Anatomie am Lebenden sowie zum anatomischen 
Bild. So setzten die Zeitgenossen auf die Röntgenbilder als „objektiver Alternative zu 
den anatomischen Atlanten‘, die im Verdacht standen, „bloß subjektive Repräsentatio- 
nen darzustellen“ (Dommann 2003: 282). Der Schweizer Ernst Sommer (1872-1938) 
erklärte dementsprechend im „Röntgentaschenbuch“ von 1909: 
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„Ein anatomischer Atlas (...) und mag er auch noch so vollkommen sein, ist doch weit 
entfernt, ein untrügliches Bild der Tatsächlichkeit zu liefern, weil es ja kein objektives Bild 
ist, sondern nur eine subjektive Wiedergabe der Verhältnisse und dadurch abhängig er- 


scheint vom Beschauer, Zeichner, vom Reproduktionsverfahren“ (Sommer 1909: 148). 


Zum anderen findet sich auch hier die Position, trotz aller Technik das Zeichnen nicht 
gänzlich zu vernachlässigen, sondern auf dem Weg des Zeichnens das „richtige Sehen“ 
einzuüben [Vgl. Kap. 1.3 Denkstil und Bildstil]. Der Chirurg Karl August Schuchardt 
(1856-1901) plädierte für die zeichnerische „Aufarbeitung“ von Röntgenbildern, da 
man so „ähnlich wie beim Zeichnen mikroskopischer Objekte“ lerne, „auf feinste De- 
tails“ zu achten und Dinge auf der Röntgenplatte zu sehen, die „anfangs völlig über- 
sehen wurden. Er empfahl, wie bei Zeichnungen mit der Camera lucida, „zunächst 
die Konturen der Schatten von der Originalplatte zu pausen und anschließend die 
Strukturen der Knochen mit weisser Kreide zu zeichnen“ Schuchardt begründet die 
Transformation von schwarzen Schatten in weisse Konturen damit, dass diese Form 
der graphischen Darstellung, bei welcher die Knochen hell und die Weichteile dunkel 
gezeichnet sind, „der künstlerischen Tradition am meisten entspricht.“ Der wissen- 
schaftliche Zeichner greife bei seiner Tätigkeit auch auf ästhetische Traditionen aus 
der Kunst zurück, die Repräsentation solle also nicht nur naturgetreu, sondern auch 
mit stilistischen Traditionen vereinbar sein: 


„Man hat im allgemeinen festgestellt, dass X-Strahlenbilder ein besseres Ansehen haben, 
wenn die undurchsichtigen Stellen, wie z.B. die Knochen in der Haut, weiss erscheinen. 
Hat man die ersten Resultate aufeiner Glasplatte erhalten, so müsste man, um die Knochen 


weiss zu sehen, die Platte erst kopieren“ (Schuchardt 1900; vgl.: Dommann 1999: 121 f.). 


Mit dieser Argumentationslinie knüpfte Schuchardt explizit an gewohnte Darstellungs- 
formen an. „Nicht“, so Monika Dommann, „das Schattenbild auf dem photographi- 
schen Abzug, sondern die Zeichnung des Anatomen liefert die Vorlage“ (Dommann 
2003: 283 f.). 

Dabei sollte der Arzt nach der Meinung Schuchardts selber die Zeichnungen an- 
fertigen: 


„Ähnlich wie beim Zeichnen mikroskopischer Objekte lernt man auf die zartesten De- 
tails zu achten und mit der Zeit sieht man in der Röntgenplatte Dinge, die anfangs völlig 
übersehen wurden. (...) Es ist wichtig die eigenen Sinne für die eigenartigen Kontraste 
der Röntgenbilder zu schärfen, und das, was sie dann in jenen Dokumenten zu entziffern 
vermögen, auch den andern zu übermitteln. (...) Wenn man sich einen Zeichner anstellt, 
der unter Aufsicht arbeitet, so werden die Bilder technisch vielleicht vollkommener, aber 
nicht richtiger werden. Das Sehen in den Röntgenbildern lernt man nur durch eigene un- 


ermüdliche Arbeit“ (Schuchardt 1900) [ Vgl. Kap. 3.1 Evidenz als Vertrauen]. 


Bild und Bild 


Der Wiener Mediziner Moritz Benedikt (1835-1920), der sich monatelang der Beob- 
achtung des lebenden Herzens auf dem Fluoreszenzschirm gewidmet hatte, formu- 
lierte es ähnlich: „Das Röntgen-Sehen muss im Schweisse der Beobachtung gelernt 
werden“ (zit. nach Dommann 1999: 121). 

Zudem kam beigefügten Zeichnungen besondere Bedeutung bei der Dechiffrie- 
rung der radikal neuen Bildsprache zu [Vgl. Kap. 2.5 Radiologie]. In dem schon mehr- 
fach angesprochenenStandardwerk zur Radiologie im beginnenden 20. Jahrhundert 
von Grashey (Grashey ı905a) (s.o.), bediente dieser sich einer speziellen Strategie 
zur Einübung des „geschulten Blicks“ für das neue Bildformat, die Vera Dünkel als 
„Lesbarmachung durch Medienvergleich“ bezeichnet hat (Dünkel 2010: 370). Auf je 
einer Doppelseite kombinierte er ein Röntgenbild mit einer entsprechenden sche- 
matischen Skizze sowie schriftlichen Erläuterungen (Abbildung 16a), eine Strategie, 
der sich später dann auch zum Beispiel Casper bei pyelografischen Abbildungen be- 
diente (Abbildung ı6b). Insbesondere lieferten die Zeichnungen scharfe Linien, um 
die verschwommenen Konturen im Schattenbild zu identifizieren. Zahlenindices und 
Abkürzungen dienten bei Grashey der Identifizierung von einzelnen Strukturen und 
mittels punktierter Linien sollten die räumlichen Verhältnisse (die im Radiogramm 
naturgemäß nicht ersichtlich waren) angedeutet werden. Gerade Letzteres schien ein 
besonderes Problem zu sein, sodass sich Grashey entschied, in der zweiten Auflage 
von 1912 zusätzlich anatomische Zeichnungen in sein Bildrepertoire aufzunehmen. 
Diese, aus Johannes Sobottas (1869-1945) Anatomieatlas entnommen, sollten in ihrer 
Plastizität die fehlende räumliche Perspektive ergänzen (Dünkel 2010: 371). Erst in der 
Zusammenschau von Radiogramm, Text, Schema und Zeichnung ließ sich das neue 
Format des Röntgenbildes erschließen. 

Während die „Normalbilder“ als Referenz dienten, um pathologische Abweichun- 
gen zu verifizieren, stand in dem drei Jahre später publizierten „Atlas chirurgisch-patho- 
logischer Röntgenbilder“ der Einzelfall im Fokus (Grashey 1908). Um möglichst viele 
Varianten zeigen zu können, wurde auf allgemeingültige anatomische Zeichnungen 
und schematische Skizzen verzichtet. Die Tafeln zeigen zahlreiche fotografische Repro- 
duktionen bzw. Ausschnitte der Radiogramme, wobei der Text die Aufnahmetechnik 
angibt und kurz den individuellen Krankheitsfall erläutert. Die Bilder sind mit Num- 
mern, Buchstaben und Pfeilen versehen, auf die im Text Bezug genommen wird. Die 
„einzelnen Ausschnitte präsentieren sich wie abstrakte Nebelbilder“ so Vera Dünkel: 


„Gemeinsam sind ihnen die fein differenzierten Grautöne, über die die kleinen, je nach 
Untergrund weißen oder schwarzen Zeichen eingedruckt sind. Ohne diese Markierungen 
und die ihnen zugeordneten schriftlichen Bezeichnungen und Erklärungen wäre äußerst 
schwierig auszumachen, was aus den wolkenartigen und schleierhaften Formen jeweils 


herauszulesen ist“ (Dünkel 2010: 375). 
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Abbildung 16 Schematische Skizzen zum diagnostischen Sehen lernen im Radiogramm: 


a) Rechtes Schultergelenk (Grashey 1905a: Tafel 60; hier 6. Auflage von 1939), 
b) Pyelographie eines Uratsteins (Casper 1930: 397, Abb. 297a und b) 


Bild und Bild 


4.2.2  Kystoskopie 


Bis zu Beginn der 1890er Jahre wurden im Bereich der urologischen Endoskopie die 
neuen Einblicke von Hand fixiert und zumeist in Aquarell ausgeführt. Nach dem Er- 
scheinen des „Kystophotographischen Atlas“ von Maximilian Nitze im Jahr 1894 ver- 
suchten sich auch andere Autoren an der neuen fotografischen Technik. Während Nit- 
ze nun einen radikalen Bruch hin zum Foto forderte und künstlerische Darstellungen 
in der Folgezeit konsequent ablehnte [| Vgl. Kap. 4.3 Bild oder Bild], sahen andere in der 
neuen Bildsprache Schwierigkeiten bei der „Lesbarkeit“, die es weiterhin durch Zeich- 
nungen und Text aufzulösen galt. 

Dessen war sich wohl auch Leopold Casper bewusst, der daher bei der Publikation 
seines „Handbuch der Cystoskopie“ im Jahr 1898 einen bemerkenswerten „Doppel- 
weg“ einschlug. Auf den beigegebenen Farbtafeln liefert er zum einen „Originalpho- 
togramme‘, an denen „nichts retouchiert“ wurde, um sie „ganz getreu zu haben“. Zum 
anderen aber lieferte er gleichzeitig Zeichnungen. Da, so Casper, „Photographien dem 
weniger geübten keine rechte Vorstellung der Bilder verschaffen, so habe ich sie nach 
der Natur malen lassen. (...) Die Nebeneinanderstellung der Photographien und Ge- 
mälde erleichtert das Verständnis der Bilder außerordentlich“ (Casper 1905: VI). D. h., 
die Tafeln zeigten Bilder aus dem Blaseninnern in identischer Perspektive und mit 
identischem Gegenstand (Steine, Zysten etc.), wobei links ein Schwarzweiß-Foto und 
rechts eine farbige Zeichnung zu sehen waren (Abbildung ı7). 

Dieses Vorgehen wurde noch in einer Rezension zu einer späteren Ausgabe aus dem 


Jahr 1911 ausdrücklich gelobt: 


„Die auf 22 Tafeln beigegebenen Abbildungen sind fast durchwegs gut gelungen und 
künstlerisch ausgeführt. Die Anordnung, dass neben dem gemalten Bild das Photogramm 
gesetzt wird (...) finde ich sehr nachahmenswert; beide Bilder nebeneinander gestellt, 


vereinigen, wie Casper sagt, Treue mit Anschaulichkeit“ (Makkas 1912). 


Nach und nach allerdings setzte sich das Foto immer mehr durch und begann künstle- 
rische Repräsentationen in den Hintergrund zu drängen. Selbst Autoren, die weiterhin 
auf die Zeichnung setzten, zumeist weil ihnen bei der Fotografie die Farbigkeit fehlte 
[ Vgl. Kap. 4.4 Farbe], bedienten sich durchaus der neuen Technik. Allerdings druckten 
sie nicht notwendiger Weise Fotografien ab, sie nutzten diese aber bei der Herstellung 
ihrer künstlerischen Darstellungen. Otto Kneise, dessen farbige Aquarelle hoch gelobt 
wurden, räumte im Vorwort zu seinem „Handatlas“ 1908 ein, er habe „zur endgültigen 
Fertigstellung“ der Abbildungen „eine Unsumme von Studien und Skizzen und als 
Kontrolle für meine Zeichnungen eine große Zahl endovesikaler Photogramme“ an- 
gefertigt (Kneise 1908: 7 f.). Er war also bemüht, die „Subjektivität“ der künstlerischen 
Darstellung möglichst gering zu halten und die apparative Fotografie als Kontrollin- 
stanz zu nutzen. 
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Abbildung 17 Foto und Zeichnung nebeneinander: Blasensteine (Casper 1905, Tafel VIII) 


Es wurden also insgesamt diverse Strategien entwickelt, um zwischen den unterschied- 
lichen Bildformaten zu vermitteln. Die Vermittlung erfolgte etwa, indem Sprachbilder 
im Text den Abbildungen beigefügt wurden, Fotografie und künstlerische Abbildung 
identischer Objekte nebeneinandergestellt wurden oder, indem Skizzen bzw. Zeich- 
nungen den apparativ erzeugten Abbildungen zur Erläuterung beigegeben wurden. 


4.3 Bild oder Bild: Zeichnung vs. Fotografie und kombinierte Strategien 


Daston und Galison gehen, wie schon geschildert, davon aus, dass gegen Ende des 
neunzehnten und Anfang des zwanzigsten Jahrhunderts technische Visualisierungs- 
verfahren zunehmend zum Einsatz kamen und „mechanische Objektivität auf visuel- 
ler Basis“ zum Ideal der Bildproduktion avancierte (Daston/Galison 2007: 127). Ex- 
emplarisch für diesen Prozess steht der Übergang von der Zeichnung zur Fotografie. In 
der medizinischen Diagnostik allerdings kann nicht wirklich von einem „Bruch“ oder 
gar einem „Paradigmenwechsel“ im Schritt von der Zeichnung zur Fotografie gespro- 
chen werden. Vielmehr existierten beide Visualisierungsformen nebeneinander und 
es gab die unterschiedlichsten Argumente für und gegen die jeweiligen einzelnen oder 


Bild oder Bild: Zeichnung vs. Fotografie und kombinierte Strategien 


kombinierenden Darstellungsprozesse und -weisen [vgl. Kap.z.ı. Evidenz als Vertrau- 
en]. Zudem gab es auch die Variante, Fotografien als „Kontrollmedium“ für die Zeich- 
nungen zu verwenden, auch wenn dies die Verfechter der künstlerischen Darstellung 
nicht gerne eingestanden und entsprechende Hinweise - wenn überhaupt darauf ver- 
wiesen wurde - im Vorwort „versteckten“. Das Beispiel von Kneises „Handatlas“ zur 
Kystoskopie wurde gerade im vorigen Kapitel angeführt. Ein solches Vorgehen findet 
sich auch in anderen Bereichen. So ließ etwa Johannes Sobotta in seinem „Atlas und 
Grundriss der Histologie und mikroskopischen Anatomie“ im Jahr 1902 Fotografien 
der Präparate anfertigen, die zur Grundlage der Zeichnung wurden bzw. „während der 
Anfertigung der Originalzeichnung als Kontrollbild“ dienten (Sobotta 1902: Vf.). 


4.3.1 Mikroskopie 


Für die Kombination verschiedener Bildtypen gab es die unterschiedlichsten Argu- 
mente. In der Mikroskopie war bis ins ausgehende 19. Jahrhundert hinein die kolorier- 
te Zeichnung „nach der Natur“ der vorherrschende Typus der Abbildungen gewesen 
[ Vgl. Kap. 2.3 Mikroskopie]. Gleichzeitig war es hier wie oben geschildert auch schon 
früh zum Einsatz der Fotografie gekommen. Alfred Donné stellte in seinem „Cours de 
micrographie“ die Vorteile des neuen Verfahrens heraus: „Während die von Hand ge- 
fertigte Zeichnung immer nur die vorgefasste und unvollständige Idee von dem Objekt 
wiedergebe, zeige die Daguerotypie das Ding selbst, ‚frei von vorgefassten Ideen, stel- 
le die Gegenstände ‚exakt dar, unabhängig von jeder Interpretation.“ Insbesondere die 
einflussreiche Schrift Gerlachs aus dem Jahr 1863 über die „Photographie als Hülfsmit- 
tel mikroskopischer Forschung“ führte schon früh zu einer verbreiteten Rezeption der 
neuen Technik in diesem Bereich (Gerlach 1863). Anders als etwa in der Endoskopie 
(vgl. weiter unten) entwickelte sich hier eine umfangreiche technische Spezialliteratur, 
die den gesamten „Produktionsprozess“ der Mikrofotografie, von der Vorbereitung der 
Präparate über die Kameratechnik bis hin zur fotochemischen Reproduktion, darstellte.* 

Als im Jahr 1861 die erste Lieferung des „Atlas der allgemeinen thierischen Gewe- 
belehre“ von Theodor von Hessling und Julius Kollmann erschien, der Abbildun- 
gen mikroskopischer Präparate „nach der Natur photographirt“ (vom Erfinders des 
Farblichtdrucks Joseph Albert (1825-1886)) enthielt (Hessling/Kollmann 1861), pu- 
blizierte Rudolf Virchow (1821-1902) in dem von ihm herausgegebenen „Archiv für 
pathologische Anatomie und Physiologie“ eine Rezension, in der er „dieses verdienst- 
liche Werk als einen wahrhaften Fortschritt unseres Belehrungsmaterials und als einen 


3 Zit. nach: Albers 2002: 213. 

4 Zwischen 1859 und 1913 erschienen rund 40 selbstständige Titel zur Technik der Mikrofotografie, wobei 
zahlreiche Werke von bzw. für Ärzte verfasst waren. Vgl.: Heidtmann 1989: 186 ff.; vgl. auch den historischen 
Überblick zur Entwicklung der Technik bei: Neuhauss 1890: 1-30. 
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wirklichen Gewinn in der Befestigung histologischen Wissens“ begrüßte (Virchow 
1861: 407f.). Dabei ging er bereits auf grundsätzliche Fragen ein, wie sie in den näch- 
sten Jahrzehnten hinsichtlich fotografischer Abbildungen virulent blieben. Virchow 
betonte die „fast vollendete“ Technik des vorliegenden Werkes (gegenüber älteren 
Versuchen anderer Autoren) und die „äusserste Feinheit der Wiedergabe auch der 
kleinsten Details“. Insbesondere betonte er: 


„alle Zeichnungen und nach Zeichnungen vervielfältigten Bilder sind mehr oder weni- 
ger ungenau, meist schematisch, zuweilen mit künstlerischer Freiheit behandelt. Bei der 
Zeichnung, insbesondere von weichen Gegenständen lässt sich das gar nicht vermeiden. 
In der Photographie sind es aber gerade die weichen Objecte, welche die grösste Feinheit 


in den Einzelheiten erkennen lassen“. 


Zudem hob er den bedeutsamen Faktor „Zeit“ hervor. So seien etwa die menschlichen 
Blutkörperchen „mit einer Treue“ dargestellt, 


„wie sie in der That nur eine photographische Abbildung möglich macht. Denn ein Zeich- 
ner würde Tage lang sitzen müssen, um alle diese Mannigfaltigkeiten wiederzugeben, und 
bekanntlich verändert sich das Blut schon nach Minuten, so dass eben die Gunst des Au- 


genblicks dazu gehört, um Alles fixieren zu können“ (Virchow 1861). 


Zuletzt war es auch die Größe bzw. die „Kleinheit“ der Objekte, die eine Entwicklung 
der Mikrofotografie forcierte. In dem einschlägigen Standardwerk von Carl Fraenkel 
(1861-1915) und Richard Pfeiffer (1858-1945) aus dem Jahr 1889 wird programmatisch 
auf der ersten Seite der große Wert der Fotografie für die Zeitgenossen dargelegt, 
wenn wie im folgenden Zitat die Grenze des Sichtbaren sowie die Formierung des zu 
Sehenden und Gesehenen durch die Theorie und Vorstellungskraft der scheinbaren 
unbestechlichen Objektivität der Fotografie gegenübergestellt werden: 


„Der Werth und die besondere Bedeutung photographischer Darstellungen der verschie- 
denen Erscheinungsformen, unter welchen die Mikroorganismen der Beobachtung entge- 
gentreten, werden zur Zeit wohl von keiner Seite mehr in Zweifel gezogen. Man erkennt 
es rückhaltslos an, dass die sonst gebräuchlichen Arten der Wiedergabe mikroskopischer 
Objekte hier, wo es sich vielfach um Dinge handelt, die fast an der Grenze des für uns 
überhaupt noch Sichtbaren stehen, versagen müssen. Eine Zeichnung kann stets nur der 
Ausdruck subjektiver Wahrnehmung sein und muss deshalb von vornherein auf eine ganz 


einwandsfreie Zuverlässigkeit verzichten. Wir sehen nicht allein mit dem Auge, sondern 


5 Während die zeitliche Dimension auch in den anderen Bereichen (Endoskopie; Röntgentechnik) als 
bedeutender Faktor - etwa hinsichtlich der Dokumentation des Verlaufes einer Erkrankung - angesehen 
wurde, handelt es sich hier um einen besonderen Fall. Angesichts der Veränderung des Abzubildenden 
eröffnen sich für die Frage nach dem Wert von Fotografie oder Zeichnung ganz neue Aspekte, konnte die 
Fotografie doch nur den Moment fixieren, den aber so wie er war, während die Zeichnung Gelegenheit bot, 
Zeithybride zu erstellen, dabei aber Ungleichzeitiges gleichzeitig erscheinen ließ. 


Bild oder Bild: Zeichnung vs. Fotografie und kombinierte Strategien 


auch mit dem Verstande, und je grösser die Schwierigkeiten sind, auf welche das erstere 
stösst, je weniger sich die Gegenstände der einfachen Anschauung zugänglich erweisen, 
umso mehr tritt die auslegende und deutende Thätigkeit des letzteren in den Vordergrund, 
bis wir schliesslich das, was wir zu sehen wünschen, auch in Wahrheit zu sehen glauben 
und unsere so entstandene Auffassung der Zeichnung zur Wiedergabe anvertrauen. Die 
photographische Platte dagegen spiegelt mit unbeugsamer Objektivität die Dinge wieder, 
wie sie wirklich sind, und was auf der Platte erscheint, kann als sicherstes Dokument für 


die thatsächlich vorliegenden Verhältnisse angesehen werden“ (Fraenkel/ Pfeiffer 1889: 1). 


Das zu betrachtende Objekt entziehe sich der einfachen Anschauung durch das „un- 
bewaffnete“ Auge: 


„das ‚photographische Auge‘ tritt an die Gegenstände nicht nur ehrlicher und vorurtheils- 
loser heran, es vermag dieselben auch vielfach unmittelbar genauer und schärfer zu er- 
fassen. Bei eindringlicher Durchleuchtung der Objekte mit intensivstem Lichte kommen 
häufig noch Details und Besonderheiten der Form zum Vorschein, welche bis dahin nicht 
wahrgenommen werden konnten. Der hierfür erforderlichen Lichtfülle kann aber nur die 
photographische Platte, nicht auch unser leicht geblendetes Auge Stand halten, und es er- 
giebt sich hieraus eine weitere Ueberlegenheit der ersteren“ (Fraenkel/Pfeiffer 1889: ıf.). 


Demgegenüber habe die Fotografie den „unabänderlichen Nachtheil‘, stets nur einen 


„ganz beschränkten, räumlich eng umschriebenen Theil des Präparats zu zeigen (...). 
Noch wichtiger aber ist der Umstand, dass man sich bei der Photographie auch mit der 
Betrachtung einer einzigen Ebene des Präparats begnügen muss. Man hat deshalb von 
vorneherein auf eine Beurtheilung der vorliegenden Structurverhältnisse, der feineren Zu- 
sammensetzung, des mechanischen Aufbaus der Objekte (...) zu verzichten. Eine beson- 
ders anziehende und lehrreiche Seite der Beobachtung geht damit verloren“ (Fraenkel/ 
Pfeiffer 1889: 3 £.). 


Die Betrachtung mehrerer Ebenen und den Einbezug räumlich weiter auseinanderlie- 
gender Präparatbestandteile konnte die synthetisierende Zeichnung hingegen leisten. 
Hinzu traten noch weitere Aspekte, die für dieses Visualisierungsformat sprachen, 
etwa die Hervorhebung bzw. Auswahl der „charakteristischen“ Erscheinungsformen. 
Während die Fotografie nur eine „Momentaufnahme der Flächeneinstellung“ ist, bie- 
tet die Zeichnung eben eine „Gesamtanschauung‘; in der die ganze Erfahrung des Mi- 
kroskopikers mit einfließt (Schickore 2002: 290 ff.; Schickore 2007). 

Albert Daiber setzte in seiner „Mikroskopie der Harnsedimente“ von 1896 zum Bei- 
spiel entsprechend auf Zeichnungen „nach der Natur“ ohne den „künstlerischen Ein- 
fluss“ zu übertreiben. Die Schwächen der Zeichnung versuchte er unter Verweis auf 
die Genauigkeit und Ehrlichkeit seiner Abbildungen auszugleichen. Damit und mit 
dem Verweis auf seine wissenschaftliche Autorität begründete er die Evidenz seiner 
künstlichen Abbilder. So sei er bemüht gewesen, unter den Beobachtungen „streng zu 
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sichten“ und im Übrigen die Befunde genau nach der Beobachtung zu zeichnen „unter 
Vermeidung allen Phantasiespiels.“ Daiber betonte die Bedeutung des Wissenschaft- 
lers bei der Auswahl der Bilder auf der einen, dessen Zurückhaltung bei der Anferti- 
gung der Bilder auf der anderen Seite: „Gerade bei den organisierten Sedimenten, resp. 
bei den verschiedenen Krankheiten im uropoetischen System wurden jeweils immer 
nur diejenigen Bilder unter vielen anderen ausgewählt, welche, wahrheitsgetreu, sich 
als spezifisch charakteristisch für die betr. Krankheit erwiesen“ Die Bilder beträfen 
„besonders typische Fälle; die Färbungen wurden nach den jeweils im Text angegebe- 
nen Methoden ausgeführt“ (Daiber 1896: VIIf.). 

In diesem Sinne äußerte sich auch Kratschmer 1901 im Vorwort zu dem von ihm 
verantworteten Werk: 


„In wenigen Tafeln sind hier die wichtigsten im Harne vorkommenden Sedimente mög- 
lichst naturgetreu dargestellt. Die Abbildungen sind Originalzeichnungen von mikrosko- 
pischen Präparaten, welche aus einem umfangreichen Untersuchungsmateriale, wie es 
die Praxis darbietet, von Fall zu Fall angefertigt worden sind. (...) Aus den zahlreichen 
Einzelzeichnungen sind die charakteristischen Formen der Harnsedimente ausgewählt 
und so zu Gruppen zusammengestellt, dass dem Anfänger auf diesem Gebiete eine rasche 
Orientierung und eine gründliche Anleitung zu selbständigen Untersuchungen ermög- 
licht und in weiterem Verlaufe die eingehendere Kenntnis des Stoffes und eine größere 
Fertigkeit in der Herstellung von mikroskopischen Untersuchungsobjecten beigebracht 
wird“ (Kratschmer/Senft 1901: 5). 


Mitunter war die Entscheidung für oder gegen ein bestimmtes Visualisierungsformat 
auch gar nicht eindeutig bzw. es wurden „kombinierte“ Strategien entwickelt. Johannes 
Sobotta etwa gingin seinem „Atlas und Grundriss der Histologie und mikroskopischen 
Anatomie“ aus dem Jahr 1902 einen besonderen Weg. Die „Originalzeichnungen“ des 
Herrn „Universitätszeichner I.K. Freytag“ wurden auf „8o lithografischen Tafeln mit 
Hilfe von mehr als 30 Farben ausgeführt und sind mit äusserster Sorgfalt und Genauig- 
keit gedruckt. Sie stellen mikroskopische Präparate in absolut naturgetreuer Wiederga- 
be dar, wie solche in einem Atlas oder Lehrbuch bisher nicht zu finden waren“ 
Sobotta setzte bezüglich der Zeichnungen indes eine spezielle Methode ein, 


„nämlich die Präparate bei der Vergrösserung, mit welcher sie zu zeichnen waren, zu pho- 
tographieren und die Photographie derart als Grundlage für die Zeichnung zu benutzen, 
dass mittels einer genauen Pause die Umrisszeichnungen auf den Zeichenkarton übertra- 


gen wurde“ 


6 Sobotta 1902: IV. Sobotta verweist auf das Problem der Drucktechnik. Aus Kosten- und Zeitdruck wurde 
statt Handpressendruck der Maschinendruck eingesetzt. Dabei lassen sich bei der Abbildung derart „sub- 
tiler Objekte“ kleine Fehler „nicht völlig vermeiden“. Wo „einige kleine Fehler noch bestehen, ist auf die- 
selben in der Anmerkung meist bereits aufmerksam gemacht worden“ (Sobotta 1902: V.) 


Bild oder Bild: Zeichnung vs. Fotografie und kombinierte Strategien 


Damit wurde die Fotografie zu einer speziellen Form der mit einer Camera lucida oder 
anderen mikroskopischen Zeichenapparaten angefertigten Abbildungen. Aber sie war 
mehr: 


„Diese Methode verbürgt nicht nur eine genaue Umrisszeichnung auch der feinsten 
Details, sondern vor allem auch eine sehr genaue Vergrösserung, da Messungen mit der 
photographischen Camera ungleich genauer werden, als solche mit dem Mikroskop. Vor 
allem fallen alle Fehlerquellen der Zeichenapparate fort, die namentlich bei grossen Ge- 
sichtsfeldern und schwachen Vergrösserungen durch Rand-Verzerrungen sich bemerkbar 
machen. Selbstverständlich lässt das Pausen eines mikrophotographischen Positivbildes 
eine viel genauere Strichführung zu, als sie der Stift bei Benutzung eines Zeichenapparates 
gestattet. Aber die Verwendung mikrophotographischer Aufnahmen hat noch einen an- 
deren grossen Vorteil. Das Positivbild dient auch nach der Pause noch dauernd während 
der Anfertigung der Originalzeichnung als Kontrollbild“ (Sobotta 1902: Vf.) [vgl. Kap. 4.3 
Bild oder Bild]. 


Letztendlich wurde auch die vermeintlich größte Stärke der Fotografie, die Objektivi- 
tät, entzaubert, wie Carl Hermann Karg (1858-1905) und Georg Schmorl (1861-1932) 
in ihrem mikrophotographischen Atlas in einem kritischen Rückblick eingestanden: 


„Selbst die so gerühmte Objectivität der photographischen Platte kam in Mißkredit. Als 
man erkennen musste, dass man mit derselben arge Zerrbilder gewinnen konnte und 
Kunstprodukte entstehen ließ, von denen das Auge unter dem Mikroskop nichts zu sehen 
im Stande war. So kam es, dass die Mikrophotographie zu einer Specialität wurde (...) zu 
einer allgemein anerkannten Methode (...) konnte es die Photographie aber nicht brin- 
gen“ (Karg/Schmorl 1893: IX). 


Tatsächlich blieb etwa im Bereich der Harnsedimente die Zeichnung lange das vor- 
herrschende Visualisierungsformat. Erstmals 1934 erschien ein umfangreiches Werk, 
der „Atlas der Mikroskopie der Harnsedimente‘, mit ausschließlich mikrophotogra- 
phischen Abbildungen (Lutz/Schugt 1934). Durch ein „besonderes Reproduktions- 
verfahren“ entsprach „jede Tafel des Buches einem echten photographischen Abzug‘, 
wobei „nur Originalphotogramme ohne Retusche und dergleichen Korrekturen“ auf- 
genommen wurden“ (Lutz/Schugt 1934: Vorwort). Das Bildmaterial stammte von 
dem Apotheker Paul Schugt, der Bakteriologe Georg Lutz verfasste die Erläuterungen 
zu den Tafeln (Abbildung 18). Interessant ist, das Schugt bereits 1931 in der Pharma- 
zeutischen Zeitung einen Aufruf publiziert hatte, in dem er die „Herren Kollegen‘, de- 
nen „interessante oder seltener vorkommende Harne zur Untersuchung eingeliefert 
werden‘, bat, „mir Sedimente für die mikrophotographischen Aufnahmen zur Verfü- 
gung stellen zu wollen“ (Schugt 1931: 1172). 

Es gab aber auch Fälle, bei denen der Austausch zwischen den unterschiedlichen 
Visualisierungsstrategien im Druckerzeugnis nicht zu sehen -, sondern „vorgelagert“ 
war. Der zytologische Atlas von Alfred Donne und Jean Bernars Leon Foucault aus 
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dem Jahr 1845, der zu einem der Wegbereiter der Mikrofotografie werden sollte, ent- 
hielt, so Scholz, „zwar keine fotografischen Reproduktionen der Daguerotypien, son- 
dern Stiche, die den Eindruck des Fotografischen vermitteln sollten, doch diente der 
Atlas“ der „Einübung des Sehens“ in die neuen „Darstellungskonventionen“ (Scholz 


Lutz und Schugt 


Atlas der Mikroskopie der Harnsedimente KA A E: 


Wissenschattliche Verlagsgesellschaft m. b. H., Stuttgart 


Abbildung 18 „Originalphotogramme ohne Retusche“: Harnsedimente (Lutz/Schugt 1934, Tafel |) 


Bild oder Bild: Zeichnung vs. Fotografie und kombinierte Strategien 


2010: 69). Ob der Übungszweck der einzige Beweggrund für den alleinigen Einsatz 
von Stichen war, und nicht etwa drucktechnische Schwierigkeiten bzw. Kostengrün- 
de ins Kalkül fielen, sei dahingestellt. Dass es auch solche materiell begründeten Ent- 
scheidungen gab, ist überliefert. Der von der Fotografie eigentlich begeisterte Richard 
Neuhauss etwa berichtete 1890 frustriert, dass auch wenn alle fototechnischen Pro- 
bleme aus dem Weg geräumt seien, die Reproduktion oftmals trotzdem vor allem am 
finanziellen Aufwand scheitere: 


„Waren durch ungewöhnliches Geschick und staunenswerthe Ausdauer alle diese Hin- 
dernisse überwunden, so blieb der Lohn ein verhältnissmässig dürftiger, denn kein Licht- 
druckverfahren ermöglichte, die gewonnenen Resultate weiteren Kreisen zugänglich zu 
machen und die Herstellung der Silberkopien erforderte viel Zeit und Geld. Das Ende 
vom Liede blieb der ‚Holzschnitt nach einer Photographie‘. Nicht mit Unrecht frug man 
sich: Wozu die viele Mühe, wenn das Bild schliesslich doch der Auffassung des Zeichners 
überlassen bleibt?“ (Neuhauss 1890: 240). 


4.3.2 Radiologie 


Selbst in der Radiologie, genauer gesagt der Röntgentechnik, die in ihrer Frühzeit 
von den Zeitgenossen als Variante der Fotografie aufgefasst wurde, standen sich Foto 
und Zeichnung gegenüber. Hier aber weniger im Sinne eines entweder-oder, sondern 
mehr in der oben geschilderten Bild und Bild Kombination. Im Mittelpunkt standen 
die Schwierigkeiten beim Deuten der radiologischen Bilder. Während Grasheys Atlas 
mit Hilfe der Kombination aus Text, Schema und Zeichnung Normalbilder „konstru- 
ierte‘, trat bei den „pathologischen Aufnahmen das Problem des individuellen Einzel- 
falles noch schärfer hervor, da die Variationen der Krankheitsfälle eine noch größere 
Vielfalt möglicher Resultate aufzeigten“ (Dünkel 2010: 371). Dementsprechend wurde 
im „Atlas chirurgisch-pathologischer Röntgenbilder“ nicht aus Evidenz-, sondern aus 
Platzgründen auf die Zeichnungen verzichtet, um angesichts der Individualität der 
Krankheitserscheinungen möglichst viele Varianten abdrucken zu können. Allerdings 
war sich auch der oben schon mehrfach zitierte Grashey dessen bewusst, dass die 
„Schattenbilder“ den Status der Eindeutigkeit nie ganz erreichen konnten. Er sprach 
von den „Grenzen dieser eigenartigen Methode“ und sah seine Atlanten als „Wegwei- 
ser“, die den „Blick schärfen“ sollten (Grashey 1908: IV). 


4.3.3 Kystoskopie 
Als es durch die Entwicklung der Endoskopie [Vgl. Kap. 2.4 Endoskopie] erstmals er- 


möglicht wurde, Einblicke in das Körperinnere des lebenden Patienten zu nehmen 
und auf dieser Basis Abbildungen anzufertigen, war die Begeisterung in Fachkreisen 
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groß. Insbesondere Ästhetik und Naturtreue der erzeugten Bilder wurden gelobt. So 
gehörten nach Casper die Bilder aus der Blase „zu dem Schönsten, was man sehen 
kann“ (Casper 1905: 253) und Nitze sprach von „geradezu entzückend schönen Bildern“ 
(Nitze 1889: 186) (s. o.). Doch ausgerechnet Maximilian Nitze war es, der als erster Fun- 
damentalkritik an den künstlerischen Darstellungen übte. Im Jahr 1893 konstatierte er 
anlässlich seines schon zitierten Vortrags bei der Berliner Medizinischen Gesellschaft, 
„gewisse kystoskopische Atlanten“ seien „an Unwahrheit und Unnatürlichkeit kaum 
zu übertreffen‘; was ihn veranlasst habe, einen eigenen kystophotographischen Atlas 
zusammenzustellen, um „einem richtigen Verständnis der kystoskopischen Bilder zu 
dienen.“ Insbesondere bemängelte er die zeichnerischen Unzulänglichkeiten gegenüber 
der neuen Technik: „glaubte ich doch an diesen Machwerken keine erfolgreichere Kri- 
tik üben zu können, als dadurch, dass ich den bunten Zerrbildern die unretouchirten 
Photographien gegenüberstellte“ (Nitze 1894b: 150). Trotz aller Kritik an den ersten 
Fotografien der Blase, die allen voran Robert Kutner publiziert hatte und die trotz erklä- 
render Texte für höchst mangelhaft und unverständlich gehalten worden waren (s.0.), 
war für Nitze die Fotografie indes zur einzig relevanten Repräsentationsform gewor- 
den, wie er im Vorwort zu seinem „Kystophotographischen Atlas“ von 1894 darlegte. 
In der Lehre ermögliche „die Kystophotographie“ dem Lernenden 


„objective Abbildungen kystoskopischer Bilder darzubieten. Dieser Umstand ist für unse- 
re Disciplin umso wichtiger, als es in der That auffallend schwierig ist, das im Kystoskop 
Gesehene richtig zu zeichnen oder gar farbig wiederzugeben, und als andererseits viele 
pathologische Processe so selten sind, dass der nicht über ein sehr grosses Material Verfü- 
gende die selteneren Bilder kaum häufiger zu beobachten Gelegenheit hat und so durch 
den Besitz zuverlässiger Abbildungen vor sonst schwer zu vermeidenden Täuschungen 
bewahrt wird“ (Nitze 1894). 


Die Zeichnungen hingegen seien „weit entfernt, das Verständnis der kystoskopischen 
Bilder zu erleichtern‘; sondern seien „nur zu geeignet“, dem „Unkundigen eine falsche 
Auffassung beizubringen.“ 

So wurden auch die Protagonisten der „Kystophotographie“ nicht müde, die Kor- 
rektheit ihrer Abbildungen herauszustellen. Casper betonte im Vorwort zu seinem 
„Handbuch“ von 1898, er habe „Plattenfehler“ nicht korrigiert, um Naturtreue zu ge- 
währleisten (Casper 1898: VI). Nitze äußerte sich indes im Vorwort zu seinem Atlas 
recht vage: „Im Interesse der objektiven Wiedergabe ist bei den meisten Bildern von 
jeder Retousche Abstand genommen, ja selbst auf das Ausfüllen von Plattenfehlern 
verzichtet worden“ (Nitze 1894a: VI). Indirekt räumte er damit Manipulationen ein, 
nur, wann und in welcher Form diese erfolgt waren und mit welcher Begründung, 
dazu schwieg er. 

Diese indifferente Haltung eröffnete das Feld für massive Vorwürfe. So urteilten 
Fromme und Ringleb: 


Bild oder Bild: Zeichnung vs. Fotografie und kombinierte Strategien 


„Und wo die Konturen infolge der langen Exposition undeutlich sind, hilft fleissig der Stift 
des Retoucheurs. So ist beispielsweise an den Photogrammen M. Nitzes stark retouchiert, 
wie der in der Beurteilung solcher Bilder geübte sofort erkennt. Wie ausserordentlich weit 
ist beispielsweise das Bild einer Harnleitermündung von der Wirklichkeit entfernt geblie- 
ben, an die Photographie des Katarrhs in seinen verschiedenen Stadien ist gar nicht zu 


denken“ (Fromme/Ringleb 1913: 14). 


Genau hier lag das zentrale Problem. Nicht-Intervention war das Maß aller Dinge 
für den Status der Fotografie als dem Medium der neuen wissenschaftlichen Objek- 
tivität. Der korrigierende Eingriff in die Abbildungen wurde tabuisiert und selbst 
fehlerhafte Reproduktionen sollten nach strengen moralischen Maßgaben (Daston/ 
Galison 2007), den Verzicht auf jeden menschlichen Eingriff, ohne Retusche publi- 
ziert werden. Doch das fotografische Ideal der Selbstaufzeichnung wurde im gesamten 
fototechnischen (Re-)Produktionsprozess unterlaufen. Bildausschnitte, Perspektiven 
mussten gewählt werden, Parameter wie Brennweite oder Intensität hatten erhebli- 
chen Einfluss auf die Abbildung. Hinzu trat der chemische Prozess der „Entwicklung“ 
im Labor und das komplizierte Prozedere der „Übersetzung“ vom Negativ über die 
Druckvorlage bis hin zum tatsächlichen Abdruck in der Publikation. Auf diesem lan- 
gen Weg gab es zahllose Möglichkeiten der (unfreiwilligen) Verfälschung wie der (ab- 
sichtsvollen) Manipulation. 

Die Hoffnung, die man in die Fotografie als „Pencil of Nature“ gesetzt hatte, konn- 
te also nicht eingelöst werden. Denn die Apparatur bzw. das damit verbundene tech- 
nische Prozedere bildete nicht einfach ab, sondern produziert Fakt und Artefakt zu- 
gleich. War eine „mechanische‘; nicht-intervenierende Objektivität nicht erreichbar, 
trat nun wieder die „Naturtreue“ in den Fokus als anzustrebendes wissenschaftliches 
Ideal und als Strategie, Evidenz zu erzeugen [Vgl. Kap. 3.3 Objektivität, Naturtreue und 
Beweiskraft]. Dementsprechend setzten viele Autoren wieder auf die zeichnerische 
Darstellung. So etwa Otto Kneise, dessen Bilder als künstlerisch besonders wertvoll 
galten. Er zitierte in seinem „Handatlas der Cysoskopie“ von 1908 die Kritik Nitzes 
an den bisherigen Zeichnungen wörtlich, um allerdings ganz andere Konsequenzen 
daraus zu ziehen: Die Antwort auf die Unzulänglichkeiten der Abbildungen sah Knei- 
se nicht wie Nitze in einem Wechsel hin zur apparativen Fotografie, sondern in der 
Verfeinerung der künstlerischen Darstellungsweise. 

Eine zusätzliche Herangehensweise setze am Ende des 18. Jahrhunderts in die Dia- 
gnostik eingebrachten Gedanken der Authentizität an, um über diese Evidenz zu er- 
zeugen. Abgebildet wurde hier nun nicht nur das, was gesehen werden sollte, sondern 
vielfach auch das Gerät (Zystoskop) mit dem zu sehen war. Über die Referenzkette 
der Abbildung des Gerätes und des durch sein Objektiv Wahrzunehmenden wurden 
Beweiskraft und Evidenz vermittelt (Abbildung 19): Man sah ja den Herstellungspro- 
zess der Bilder. Noch weiter gingen Abbildungen, die den ganzen Untersuchungskon- 
text mit Patient abbildeten. Diese Illustrationen hielten sich noch in Lehrbüchern der 
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Die Lage der Objekte im „inneren Gesichtsfelde*. 


"78 “BI 
"18 ‘Îi 


Abbildung 19 Gerät und Sichtbares als nachvollziehbare Kombination: Die Lage der Objekte im 
„inneren Gesichtsfelde” (Nitze 1907: 129) 


Bild oder Bild: Zeichnung vs. Fotografie und kombinierte Strategien 


1930er Jahre und sie waren durch die Suggestion von Authentizität so evident, dass 
auch hier auf fotografische Darstellungen verzichtet werden konnte, als diese schon 
längst etabliert waren (Abbildung 20). 

Die bis dahin immer weiter fortschreitende Entwicklung kystophotographischer 
Apparaturen, wie Fromme und Ringleb es konstatieren, war in gewisser Weise zwangs- 
läufig. Es war der Wunsch entstanden, „die Bilder zu fixieren, die man im Kystoskop 
wahrnahm“, wobei man „zunächst wohl ausschliesslich an Lehrzwecke“ dachte. Zuvor 
„half“ (!) man sich in der Weise, dass „zeichenkundige Ärzte selbst“ die Abbildungen 
ausführten oder „häufiger noch“ sie durch Künstler herstellen ließen. Dieses Verfahren 
hatte „gewisse Vorzüge“, etwa die „auch heute nicht übertroffene Treue“ in der Wieder- 
gabe „der wichtigen Farbenwerte“. Die Zeichnungen waren in „einer gewissen Weise 
schematisiert“, wodurch ihnen „eine leichtere Verständlichkeit ohne Weiteres eigen 
war.“ Dem stand allerdings der Nachteil gegenüber, „dass diesem Verfahren ein subjek- 
tiver Charakter anhaftet, und dass dabei Auslassungen und Umdeutungen“ des Realen 
„nicht zu vermeiden sind“ (Fromme/Ringleb 1913: 23). 

Das Aufkommen der Fototechnik hatte somit eine Reflexion über die unterschied- 
lichen Visualisierungsstrategien zur Folge. Angesichts der apparativen Aufzeichnungs- 
möglichkeit wurde massiv Kritik geübt an der zeichnerischen Darstellung, die zu sehr 
von der Persönlichkeit des Autors, etwa seinen künstlerischen Fähigkeiten und insbe- 
sondere dessen „vorgefassten Ideen“ geprägt sei [ Vgl. Kap. 1.3 Denkstil und Bildstil]. Die 
zentrale Argumentation für die Fotografie wurde aus dem wirkmächtigen Paradigma 
vom „Abdruck der Natur“ hergeleitet.” Zwar war den Zeitgenossen durchaus bewusst, 
dass es sich bei der Fotografie um einen komplexen technischen Vorgang handelt, der 
zahlreiche Möglichkeiten der Manipulation barg. Daher wurde auch immer wieder 
herausgestellt, dass man sich strikt jedweder Eingriffe (Retusche etc.) enthielt. 

Der epistemische Status als „Objektivierungsmaschine‘, den man der Fotografie zu- 
geschrieben hatte, erschien angesichts der Kenntnisse um die Möglichkeiten der Ma- 
nipulation bis zu einem gewissen Grad als Rhetorik. Selbst im Bereich der Mikrosko- 
pie, in dem die Fotografie besonders verbreitet war, wurde offen Kritik geübt. Neben 
absichtlichen Eingriffen, so Neuhauss in seinem „Lehrbuch der Mikrophotographie“ 
von 1890, sei allein schon eine falsche Handhabung verantwortlich für massive Verfäl- 
schungen in der abgebildeten Reproduktion (Neuhauss 1890: 249). 

Zusammenfassend ist festzuhalten, dass sowohl in der Mikroskopie als auch in der 
Endoskopie im Untersuchungszeitraum die Referenzwerke (Lehrbücher wie Atlan- 


7 Selbst in einem der einflussreichsten Texte zur Theorie der Fotografie heißt es noch: „A photograph 
is not only an image (as a painting is an image), an interpretation of the real; it is also a trace, something 
directly stencilled offthe real, like a footprint or a death mask. While a painting, even one that meets photo- 
graphic standards of resemblance, is never more than the stating of an interpretation, a photograph is never 
less than the registering of an emanation (light waves reflected by objects) - a material vestige of its subject 
in away that no painting can be“ (Sontag 1995: 154). 
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Die Blasenspiegelung (Zystoskopie). 


Abb. 23. Zystoskopie. Einstellung des Blasenscheitels. Rechts: Zystoskopisches Bild mit der im 
Blasenscheitel befindlichen Luftblase. 


Abb. 24. Zystoskopie. Einstellung des Blasenbodens. Rechts: Zystoskopisches Bild mit dem Trigonum 
urogenitale und den beiden Harnleitermündungen. 


Abbildung 20 Evidenz durch Schematisierung des Untersuchungskontextes (Authentizität des 
durch das Endoskop zu Sehenden): Die Blasenspiegelung (Kirschner 1937: 45 Fig. 23 u. 24) 


Farbe 


ten) mit fotografischen Abbildungen die Ausnahme blieben. Das hatte zum einen 
pragmatische Gründe, die im fototechnischen Bereich lagen. Hinzu kamen die mas- 
siven Probleme bei der drucktechnischen Wiedergabe der Fotografien, die erst Jahr- 
zehnte später hinreichend gelöst werden konnten. Die Fotografie war aufwendig und 
komplex und gleichzeitig wenig aussagekräftig, insbesondere durch ihre Kontrastar- 
mut und der fehlenden Farbigkeit | Vgl. Kap. 4.4 Farbe]: 

Angesichts dessen musste die fotografische Bildsprache erst aufwendig eingeübt 
werden - mittels Sprache und insbesondere Zeichnungen. Daher zogen es die meisten 
Autoren vor, gleich auf die Zeichnung zu setzen. Vor dem Hintergrund der zuneh- 
menden „Entzauberung“ des zentralen Arguments der apparativen Aufzeichnung, der 
(mechanischen) Objektivität, erschien die Subjektivität der künstlerischen Darstel- 
lung als das kleinere Übel. Mehr noch, es wurden jetzt wieder Argumente wie die „Na- 
turtreue“ und das damit verbundene Vertrauen in die von Wissen geprägte Autorität 
des Künstlers - über die der „Pencil of Nature“ bis auf Weiteres eben nicht verfügte 
- reaktiviert [vgl. Kap. 3.1 Evidenz als Vertrauen]. 


4.4 Farbe 


Zumindest bis zur Etablierung der Farbfotografie hatte das Foto der Zeichnung gegen- 
über den großen Nachteil, dass es nur schwarz-weiß war. Doch war das wirklich ein 
Nachteil? War das schwarz-weiße Bild nicht in seiner Schlichtheit übersichtlicher, und 
damit evidenter? War nicht die subjektive Farbgebung der Zeichner in ihren Werken 
verfälschend? „Während die Bedeutung von Bildtraditionen und Sehkonventionen in 
jüngster Zeit Thema der Bildforschung war“, so der Befund von Martina Heßler im 
Jahr 2009, „bleibt es auffällig merkwürdig, dass Farbe als sinnproduzierendes Werk- 
zeug bis in allerjüngster Zeit unbeachtet blieb, obgleich sie vor allem heute in den Wis- 
senschaften ein zentrales Instrument zur Generierung von Erkenntnissen wie auch zu 
ihrer Vermittlung in der Öffentlichkeit darstellt“ (Heßler 2009: 150). 

Dem ist grundsätzlich zuzustimmen, auch wenn einige Arbeiten etwa im Bereich 
der bildgebenden Verfahren sich indes zumindest am Rande mit der Farbgebung be- 
schäftigen (Schinzel 2006; Huber 2009; Burri 2008b). Insbesondere im Umfeld der 
Hirnforschung (Borck 2011; Slaby 2013; Hagner 2008; Hagner 2007; McCabe 2008; zur 
„Frühgeschichte“ der Hirnbilder: Larink 2011), vor allem im Kontext von „Neuroima- 
ging“, wurde die Farbigkeit als ein zentraler Aspekt thematisiert (Groß/Schäfer 2007): 
Auf den Umschlagsseiten nicht nur populärwissenschaftlicher Zeitschriften prangen 
MRTs vom Gehirn „bei der Arbeit“ in knallbunten Farben (Fitsch 2014). Dabei hat 


8 Im Jahr 1963 veröffentlichte Hans-Joachim Reuter den ersten urologischen Atlas mit farbigen Fotogra- 
fien. Vgl.: Reuter 2000. 
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diese Abbildungsweise nichts mit der Realität zu tun, die Einfärbung der Hirnareale 
entsteht erst später am Computer (Müller/Groß 2006). Allerdings verlangen die Me- 
dien wohl danach: So waren die ersten MRT-Scans, die im Jahr 1971 dem Chemiker 
Paul Lautebur gelungen waren (der für seine Methode schließlich 2003 den Nobel- 
preis für Medizin erhielt), zu „hässlich“ und „verschwommen“ für die renommierte 
Zeitschrift „Nature“ gewesen, die deren Publikation zunächst abgelehnt hatte. Auf der 
anderen Seite war den Forschern stets klar, dass die in die Bilder eingebrachten Farb- 
effekte die tatsächlichen Prozesse im Gehirn erheblich überzeichneten. Auf „Drängen 
der zuständigen Radiologen wurde die Visualisierung auf die noch heute gebräuch- 
liche Grauskala abgeändert.“ Dies mag als Zugeständnis, so Hasler, an die „visuelle 
Schwarz-Weiß-Kultur“ der Radiologen gewertet werden (Hasler 2012). 

Abgesehen von diesen Bereichen, konstatieren Groß und Schäfer 2007 ebenfalls 
mit Blick auf Bildgebung und Neuroimaging: 


„Vor allem die Frage, unter welchen möglichen Bedingungen Farbigkeit - gerade im me- 
dizinischen Kontext - die abgebildete Wirklichkeit neu oder anders strukturiert, fand 
bisher nur wenig Beachtung. Dies ist umso bemerkenswerter, als der Einsatz von Farbe 
für wissenschaftliche Illustrationen im 19. Jahrhundert stark umstritten und Gegenstand 


innerfachlicher Diskurse war“ (Groß/Schäfer 2007: 275). 


Insbesondere vor dem Hintergrund der sich zunehmend etablierenden Fotografie 
wurde vehement über die Vor- und Nachteile von farbigen bzw. schwarz-weißen Ab- 
bildungen gestritten [vgl. Kap. 4.3 Bild oder Bild]. Im Folgenden sollen an den beiden 
Beispielen der Mikroskopie und Endoskopie die zentralen Argumentationslinien 
nachgezeichnet werden. Die Radiologie wird hier nicht berücksichtigt, da es in die- 
sem Bereich im Untersuchungszeitraum keine Diskussion zur Farbigkeit gegeben hat. 


4.4.1 Mikroskopie 


Die Mikroskopie, im 16. Jahrhundert entwickelt und lange Zeit in der „Naturfor- 
schung“ beheimatet, wurde um die Mitte des 19. Jahrhunderts auch für die Medizin 
adaptiert. Mikroskopische Untersuchungen, in der Regel in eigenen (klinischen) La- 
boren durchgeführt, wurden sukzessive zu einem Routineverfahren in der klinischen 
Diagnostik [ Vgl. Kap. 2.3 Mikroskopie]. Während der diagnostische Wert des mikrosko- 
pischen Verfahrens eigentlich allgemein akzeptiert war, kam es in den 1880er Jahren 
zu einem öffentlichen Disput um die Aussagekraft der über das Mikroskop erzeugten 
Bilder, der von besonderer Sprengkraft war, da er insbesondere zwischen zwei heraus- 
ragenden Persönlichkeiten jener Zeit ausgetragen wurde, dem etablierten Rudolf Vir- 
chow und dem aufstrebenden, um Anerkennung kämpfenden Robert Koch. Im Kern 
ging es dabei, wenn auch unausgesprochen, um Fragen der Evidenz. 


Farbe 


Rudolf Virchow (1821-1902), der mit seinem Konzept der Zellularpathologie die 
vielleicht wichtigste Grundlage der modernen Medizin entwickelt hat, war der wohl 
bekannteste und einflussreichste Mediziner im Deutschen Kaiserreich. Anders als 
häufig behauptet, lehnte er keineswegs die Bakteriologie grundsätzlich ab. Die Dinge 
lagen, darauf verweist Philipp Sarasin in seiner Darstellung der verschiedenen Metho- 
den, mit denen es Koch gelang, seinen mikroskopischen Befunden Evidenzkraft zu 
verleihen, „komplizierter als dass sie in der simplen Entgegensetzung von ‚Zellen‘ und 
‚Bakterien‘ aufgehen würden, und auf eine vertrackte Art und Weise schienen sie eine 
Frage der Sichtbarkeit zu sein“ (Sarasin 2004: 252). Etwas despektierlich äußerte Vir- 
chow sich immer wieder über den „Bazillenzirkus“, etwa im Jahr 1885 in einem führen- 
den Fachblatt der Zeit: 


„Die armen kleinen Zellen! Sie waren in der That eine Zeit lang in Vergessenheit gera- 
ten. Mancher, der vermittelst seines Abbe-Zeiss’schen Instruments die Zellen unsichtbar 
machte, wie wenn sie Tarnkappen angezogen hätten und der schliesslich nur die gefärbten 
Mikroben erblickte, mochte wirklich glauben, die Zellen seien gar nicht mehr ‚in Betracht 
zu ziehen. Aber sie sind doch noch da und sie sind - um es offen zu sagen - immer noch 


die Hauptsache“ (Virchow 1885: 9; zit. nach: Sarasin 2004: 252). 


Virchow zielt hier auf die wohl größte Leistung der Labortechnik des 19. Jahrhunderts, 
die von Robert Koch protegierte Sichtbarmachung des Bakteriums jenseits sprachli- 
cher Umschreibungen oder mehr oder weniger gelungenen Zeichnungen „nach der 
Natur“. Robert Koch hatte seit den 1870er Jahren sein Konzept der Bakteriologie ent- 
wickelt, das indes noch nicht allgemein reüssieren konnte. Wurde in der Öffentlich- 
keit wie auch von manchen Wissenschaftlern das Vorhandensein von Bakterien (und 
damit ja der Grundlage der gesamten Forschungsrichtung)) bezweifelt, hatte Koch (so 
sahen es die meisten Zeitgenossen) deren Existenzbeweis geliefert, indem er die Mikro- 
organismen auf der fotografischen Platte zum Erscheinen gebracht hatte. Und ein ganz 
wesentliches Hilfsmittel hierbei war die Färbetechnik. Kochs Assistent Julius Richard 
Petri (1852-1921) führt dazu aus: 


„Die meisten Bakterien besitzen nämlich in ausgezeichnetem Masse die Fähigkeit Farbstof- 
fe aufzunehmen und sich mehr oder weniger ‚echt‘ zu färben. Gefärbt wird gewöhnlich mit 
wässerigen oder ganz schwach alkoholischen Lösungen der Anilinfarbstoffe. (...) In unge- 
färbten Präparaten sehen wir die Bakterien nur dann, wenn sie das Licht anders brechen als 
die Substanz, in welcher sie eingebettet sind. Sind die farblosen Bakterien mit anderen farb- 
losen Körperchen vermengt, oder will man sie in ungefärbten Schnitten aufsuchen, so wer- 
den ihre Strukturbilder allzu leicht von denen jener anderen kleinen Körperchen verdeckt, 
wir können sie oft überhaupt nicht auffinden. Zunächst sind durch die intensive Färbung 


die Bakterien möglichst hervorgehoben“ (Petri 1887; zit. nach: Sarasin 2004: 254). 


Die zentrale Aufgabe war es, den Mikroorganismus so zu färben, dass er sich deutlich 
gegen die „Umgebung“ abhebt, gegen „störende“ Strukturen, die zum „Verschwinden“ 
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zu bringen sind. Dann erst wird, so Petri, auf der fotografischen Platte die unverfälsch- 
te Wirklichkeit sichtbar - vorausgesetzt, der Experimentator belässt die fotografischen 
Abbilder, wie sie sind: 


„Nur darf der Mikrophotograph um keinen Preis retouchiren. Sein Bild soll den unver- 
fälschten direkten Einfluss repräsentieren, welche das Objekt auf die lichtempfindliche 
Platte ausgeübt hat. Aber dieser Umstand verleiht den Mikrophotogrammen einen ganz 
hervorragenden Werth gegenüber allen andern Reproduktionen von mikroskopisch Ge- 
sehenem. Es schleicht sich in jedes Bild, auch des besten Zeichners, ein subjektiver Fak- 
tor ein, der den Verhältnissen der Natur durchaus nicht immer in richtiger Weise Rech- 
nung trägt. Objektive Bilder sind nur die Photogramme“ (Petri 1887; zit. nach: Sarasin 
2004: 255) [Vgl. Kap. 4.3 Bild oder Bild]. 


Koch selbst blieb indes zeitlebens der Farbe gegenüber skeptisch eingestellt und be- 
vorzugte Schwarz-Weiß-Fotografien, da sie ihm mehr „Objektivität“ und damit auch 
„Beweiskraft“ zu gewährleisten schienen (Steinmetzer/Groß et al. 2006). 

Eine ganz andere Position nahm demgegenüber Paul Ehrlich ein, der auf neue wis- 
senschaftliche Erkenntnisse eben durch Färbetechniken setzte. Farbe dient ihm als In- 
dikator, um Nicht-Sichtbares sichtbar zu machen. Allerdings greift es zu kurz, davon 
auszugehen, dass der Erkenntnisgewinn, der durch die Betrachtung eines so gefärbten 
Präparates entsteht, allein der epistemischen Kraft der Farbe geschuldet wäre. Ohne 
theoretische Vorüberlegungen, was eigentlich wie gefärbt und in Kontrast wozu ge- 
setzt werden soll, entsteht allein eine farbige Welt ohne (wissenschaftlichen) Mehr- 
wert. Zudem unterscheiden sich die mikroskopischen Färbetechniken ganz funda- 
mental von solchen Visualisierungsformen, bei denen Farbe aus rein darstellerischen, 
didaktischen oder ästhetischen Motiven eingesetzt wird. Denn die Wahl der Farbstof- 
fe (etwa Methylenblau bei Ehrlich) setzt ganz spezifische chemische Reaktionen in 
Gang mit je unterschiedlichen wissenschaftlichen Resultaten (Fischer/Duncker et al. 
2006). Andererseits war, so Axel C. Hüntelmann, „die Sichtbarmachung eine Conditio 
sine qua non für den epistemischen Prozess.“ Erst durch die entsprechende Färbung 
konnten „die Ergebnisse in der wissenschaftlichen Öffentlichkeit diskutiert“ werden. 
Damit einher ging aber auch „die Aneignung besonderer Fähigkeiten des Betrachtens“ 
(etwa der Bedeutung der jeweiligen Farbgebung; der Wirkung bestimmter Farben 
etc.), die Entwicklung eines „geschulten Blicks“ (Hüntelmann 2013: 355) [vgl. Kap. 1.3 
Denkstil und Bildstil]. 


4.4.2  Kystoskopie 
In der Endoskopie war bis in das ausgehende 19. Jahrhundert die farbige Zeichnung 


die einzige Form der Visualisierung des mittels der Technik erstmals sichtbar ge- 
wordenen Körperinneren. Dabei war man auf die visuellen (Sinneseindrücke) wie 


Farbe 


künstlerischen Fähigkeiten des Observierenden angewiesen [vgl. Kap. 3.1 Evidenz als 
Vertrauen]. In seinem „Lehrbuch der Kystoskopie“ aus dem Jahr 1889 konstatierte Ma- 
ximilian Nitze diesbezüglich, die „kystoskopischen Bilder sind vom Verfasser nach der 
Natur angefertigt worden‘, wobei er eine, wenn auch heikle, „farbgetreue“ Wiedergabe 
einbezog (Nitze 1889: 329). 

Otto Kneise pries seinen „Handatlas der Cystoskopie“ von 1908, der Berühmtheit 
wegen seiner als künstlerisch besonders gelungenen Abbildungen erlangen sollte, als 
Sammlung „guter, den natürlichen Verhältnissen auch in ihrer Licht und Farbwirkung 
entsprechender Bilder“ (Abbildung 21). Andererseits sprach er von der Schwierig- 
keit, kystoskopische Bilder „farbig wiederzugeben“ (und berief sich dabei auf Nitze). 
Beide kritisierten, dass die „natürlichen“ Farben (der Organe, inneren Strukturen etc.) 
oft „falsch“ wiedergegeben würden. 

Hinsichtlich der Problematik von „Farbigkeit“ und „Naturtreue“ führte Kneise mit 
kritischem Blick auf andere Autoren aus: 


„Dass auch bezüglich der uns im Bilde erscheinenden Farben und ihrer Beurteilung gewis- 
se Hinweise sonderlich notwendig erscheinen, glaube ich aus den bisher veröffentlichten 
cystoskopischen Abbildungen und aus einem Teil der Schilderungen unserer Lehrbücher 
schließen zu müssen. Denn so gut meines Erachtens die Blasenbilder gesehen waren, wel- 
che Knorr und Gauz auf dem XII. Gynäkologenkongress in Dresden boten, und so gut 
zum Teil die Originale sind, welche der Maler Landsberg für Nitze angefertigt hat, so we- 
nig entspricht das meiste andere den Bildern, die man wirklich in der Blase sieht. So haben 
z.B. Burckhardt, vor allem Dingen aber Zangenmeister durch die ausgiebige Verwendung 
von reinem Weiß und sonderlich von Schwarz Bilder geschaffen, wie sie niemals gesehen 


werden können“ (Kneise 1908: 20). 


Insbesondere wies er daraufhin, dass bei künstlichem Licht Farben ganz anders erschei- 
nen als bei Sonnenlicht, dass die unterschiedlichen Lichtintensitäten oder die Schat- 
tenbildung bei der Kystoskopie erheblichen Einfluss auf die Farbwahrnehmung haben. 

Während Kneise weiterhin an der farbigen Zeichnung (unter Beachtung gewisser 
maltechnischer Vorgaben) festhielt, war für Nitze im Laufe der Jahre die Fotografie zur 
einzig relevanten Repräsentationsform geworden (s.0.): „Ermangeln dieselben auch 
des Reizes der Farben, so sind sie doch in ihrer Mehrzahl überaus charakteristisch und 
liefern im Gegensatz zu den Zeichnungen eine objective Wiedergabe der Wirklich- 
keit“ (Nitze 1894a: 8f.). 

Fromme und Ringleb wiederum konstatierten, dass man 


„das Fehlen der Farbenwerte für den geringen didaktischen Wert der Photogramme ver- 
antwortlich macht. Auf der anderen Seite befriedigen auch die farbigen Darstellungen von 
Malern oder in dieser Kunst geübten Ärzten nicht in jeder Beziehung, da manchmal das 
Bild allzu schematisch ausfiel, oder die Farbenwerte starke Abweichungen von denen der 


Wirklichkeit aufwiesen“ (Fromme/Ringleb 1913: 18). 


145 


146 Strategien der Evidenzerzeugung 


Abbildung 21 Farbige Bilder statt schwarz-weißer Fotografien: Blasengeschwülste, Fig. 44-46: 
Ansichten eines Papilloms, Fig. 47-48: Ansichten eines Tumors (Kneise 1908: Tafel IX) 


Farbe 


Insgesamt sind die Positionen zur Farbigkeit höchst disparat. Während sich allein in 
der Radiologie eine „Schwarz-Weiß-Kultur“ durchgesetzt hat, und in der Mikrosko- 
pie unterschiedliche Färbetechniken Voraussetzung für den Visualisierungsprozess 
waren, blieb die Frage in anderen Bereichen umstritten. Bei aller Unterschiedlichkeit 
der Wertung und Bedeutung in den jeweiligen Kontroversen scheint das Problem 
der „Naturtreue“ und ihrer Evidenzkraft, wie anhand der Endoskopie gezeigt, der 
zentrale Punkt gewesen zu sein. Strittig war, ob Farbigkeit oder fotografische Objek- 
tivität hier von größerer Bedeutung waren, Evidenzeffekte zu erreichen. Die Vorteile 
der Farbigkeit wurden relativiert durch Zweifel an ihrer „naturgetreuen“ Wiedergabe 
durch die Subjektivität des künstlerischen Prozesses. Demgegenüber stand die „Ob- 
jektivität“ der Fotografie, die wiederum mit dem Manko der Farblosigkeit behaftet 
war. Tatsächlich wog offensichtlich Letzteres, das Manko der Farblosigkeit, als schwe- 
rerer Nachteil, denn fast alle zeitgenössischen Lehrbücher und Atlanten zur Kysto- 
skopie entschieden sich für die farbige Variante. 
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Unsere hier vorgestellten Überlegungen gehen auf ein von der Deutschen Forschungs- 
gemeinschaft (DFG) gefördertes Projekt zurück, das die Evidenz in der urologischen 
Diagnostik zum Thema hatte. In den folgenden Jahren haben wir uns immer wieder 
mit unterschiedlichen Aspekten zur „Evidenz der Bilder“ beschäftigt. Ausgangspunkt 
war die Feststellung, dass es etwa ab der Mitte des 19. Jahrhunderts zu einem signifi- 
kanten Anstieg piktoraler Darstellungsformen in den medizinischen Hand- und Lehr- 
büchern kam. 

Das lag zum einen an der Ablösung der medizinischen Semiotik, jener „Zeichenleh- 
re‘, die ganz auf sprachliche Umschreibung setzte, durch ein neues Diagnoseverständ- 
nis. Während die Semiotiker noch ganz auf die menschlichen Sinne beim Erkennen 
der „natürlichen Zeichen“ bei Krankheiten gesetzt hatten, wurde etwa in der „Ency- 
klopädie der medicinischen Wissenschaften“ aus dem Jahr 1845 in einem eigenen Band 
zur „medicinischen Diagnostik und Semiotik“ die „technische Zeichenerhebung“ auf 
der einen Seite als legitime Ausdehnung der Sinne und auf der anderen Seite als von 
sich aus evidente und objektive, vom Untersucher in Teilen abgelöste Zeichenproduk- 
tion verstanden (Moser 1845: 67-70). 

Zum anderen - und dieser Begründungszusammenhang deutet sich hier ebenfalls 
schon an - sorgte die mit dem neuen Diagnoseverständnis einhergehende Technik 
der Zeichenproduktion für die Einbeziehung bildlicher Formate in die Hand- und 
Lehrbücher bzw. für das Aufkommen eigener medizinischer Atlanten, also expliziter 
„Bildwerke“. Technische Verfahren im engeren Sinne eines Einsatzes medizinischer 
Instrumente direkt am Körper waren über Jahrhunderte der Chirurgie und Gynäko- 
logie vorbehalten. In der Medizin, die sich jenseits der direkten Körperlichkeit den 
inneren Krankheiten zuwandte, dominierte als Instrument der technischen „Zei- 
chenerhebung‘“ für lange Zeit vor allem das „Harnglas“ zur Begutachtung des Urins. 
Mit dem Stethoskop, 1815 von Laennec vorgestellt, kam es erstmals zur - wenn auch 
zunächst zögerlichen - Akzeptanz der Idee einer technischen Verstärkung sinnlicher 
Wahrnehmung (Martin 2007). Das traditionelle „Abhorchen“ wurde zur „Auskul- 
tation“ In den folgenden Jahrzehnten nahm diese Entwicklung massiv Fahrt auf. 
Technische Verfahren wurden aus anderen Disziplinen wie Physik oder Physiologie 
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adaptiert (die zahllosen „Kurvenschreiber‘, das Thermometer, später die Röntgen- 
technik etc.) und eigene Techniken wie die Endoskopie (die ihre Impulse aus der 
Optik erhielt) wurden entwickelt. 

Vor diesem Hintergrund haben wir auch für unsere Reflektionen zur Evidenz einen 
Untersuchungszeitraum gewählt, in dem die Geschwindigkeit der Innovation und 
Ausbreitung technischer Verfahren in der Medizinischen Diagnostik forciert wurde. 
Dieser deckt sich in etwa mit dem Bestehen des Deutschen Kaiserreichs (1871-1914), 
wobei diese am politischen Rahmen angelehnte Periodisierung nur eine Orientie- 
rung darstellt. So wurden selbstverständlich auch für das Thema wichtige Entwick- 
lungen im Vorfeld berücksichtigt. Zentral aber ist, dass sich die „Technisierung der 
Medizin“ erst im letzten Drittel des 19. Jahrhunderts wirkmächtig durchsetzte, mit all 
ihren Folgen: Technik wurde in Klinik wie medizinischer Praxis allgegenwärtig und 
es entwickelte sich ein eigener Markt für Medizintechnik, der geprägt war von Inno- 
vation und Diversifikation. Die neuen Techniken, und insbesondere die neuartigen 
Bilder, fanden schließlich Aufnahme in die allgemeinen Nachschlagewerken zur Me- 
dizinischen Diagnostik. Diese Hand- und Lehrbücher zur medizinischen Diagnostik 
insgesamt, wie auch zu Spezialdisziplinen, bilden daher auch die Quellenbasis für 
unsere Darstellung. 

So völlig unterschiedlich die einzelnen hier vorgestellten Techniken auch waren, 
sie hatten doch eines gemeinsam: Sie produzierten Bilder, die visualisieren sollten, 
was ohne die jeweilige Technik dem Auge nicht zugänglich gewesen war. Diese Bilder 
wurden jetzt massiv eingesetzt, um den neuen (natur-)wissenschaftlichen Anspruch 
der Medizin zu unterstreichen. Denn Bildern, technisch-wissenschaftlichen Bildern 
zumal, wurde grundsätzlich Evidenz attestiert: zunächst einmal ganz unspezifisch und 
im Sinne der klassischen Evidenz „bedingungslos“. Doch, und das ist die zentrale Fra- 
ge, was machte eigentlich die „Evidenz der Bilder“ aus? Auf der Suche nach Antworten 
haben wir die unterschiedlichen Visualisierungsstrategien im Untersuchungszeitraum 
analysiert. Wir haben den Begriff der „Visualisierung“ gewählt, da er nicht bloßes Ab- 
bilden meint, sondern darüber hinaus den Prozess des Sichtbarmachens und dessen 
Konstruiertheit betont. In Anlehnung an Dieter Mersch (Mersch 2006) haben wir die- 
se Strategien in zwei Klassen eingeteilt: Erstens solche Darstellungsformate, die dem 
„Existenzbeweis‘, der „Zeugenschaft“ dienen und das „Visuelle als Beleg“ verwenden, 
etwa die Mikrofotografien, Röntgenbilder und endoskopischen Bilder. Zweitens sol- 
che, die Daten ordnen, in „berechenbare Figuren verwandeln“ oder auf „abstrakten 
Tableaus anordnen“ (Tabellen, Diagramme, Kurven, etc.). 

Theoretisch und methodisch haben wir uns orientiert an einschlägigen Ansätzen 
zur Bildtheorie (neben Mersch u.a. Boehm, Bredekamp, Krämer, Zittel), zur Objekti- 
vität (Daston und Galison) und insbesondere an den Schriften des Mikrobiologen und 
Wissenschaftstheoretikers Ludwik Fleck, der bereits ab den 1930er Jahren die Kon- 
textualität bzw. Kontextgebundenheit von Bildern in den Wissenschaften betont hat, 
womit bei ihm ihre soziale wie historisch-kulturelle Bedingtheit im Entstehungs- und 
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Deutungsprozess gemeint ist. Evidenz, oder was dafür gehalten wird, ist danach immer 
das Ergebnis von Aushandlungsprozessen. Auch die Evidenz der Bilder stellt sich eben 
nicht „von selbst“ ein, es bedarf zahlreicher Faktoren und Mitspieler, um die Evidenz 
der Bilder „herzustellen“. Abschließend wollen wir hier zentrale Punkte unserer Dar- 
stellung und Überlegungen zusammenzufassen. 


5.1 Beweiskraft, Objektivität, Naturtreue 


Begonnen haben wir unsere Darstellung mit Überlegungen zur medizinischen Dia- 
gnostik und der Notwendigkeit, diagnostische Handlungen zu erklären und zu legiti- 
mieren. Die Schwierigkeit für Ärzte und Ärztinnen lag und liegt dabei darin, Sympto- 
me, die sich z. B. am Körper zeigen, als Krankheitszeichen zu deuten. Die Deutung als 
intellektueller Akt sowie auch die Beziehung zwischen Symptom und Krankheitszei- 
chen verlangt dabei nach überzeugenden Darstellungen. Zu den Strategien der Über- 
zeugung gehören Bilder. Wissenschaftliche Bilder sind Macht- und Autoritätsträger, 
ihnen wird Objektivität und Wahrhaftigkeit attestiert. Gerade in der Medizin wurde 
schnell die Beweiskraft der Bilder zu einer zentralen Zweckzuschreibung - und das 
in ganz unterschiedlichen Zusammenhängen. Nach Robert Koch waren die exakten 
Mikrofotografien für seine Forschung „wichtiger als der Gegenstand selbst“ (Schlich 
1995) und für die Bakteriologie waren sie wohl eines der wichtigsten strategischen 
Mittel zur Etablierung des neuen Forschungsparadigmas, denn den Skeptikern boten 
sie den Beweis für die Existenz der Bakterien dar. Im Kaiserreich, geprägt von Obrig- 
keitsdenken, Ordnung und Beamtentum, pries ein Maximilian Nitze seine „Kysto- 
photogramme“ als „actenmässige Belege‘, Röntgenbilder wiederum wurden als „Be- 
weismittel“ in Gerichtsverfahren eingeführt. Auch die (wissenschaftliche) Autorität 
der Produzenten der Bilder wurde in die Waagschale geworfen. Eine solche Rhetorik 
des (juristischen Beweises) oder einer „evidence“ im englischsprachigen Sinn galt 
aber nur für technisch erzeugte Bilder. Zeichnungen hätte man, aufgrund ihres von 
Subjektivität und Individualität geprägten Entstehungsprozess, kaum einen solchen 
Status zugebilligt. 

Das an die Beweiskraft gekoppelte Ideal und Argument der Objektivität hatte 
eine eher untergeordnete Bedeutung in der zeitgenössischen Debatte. Objektivität 
wurde postuliert, obwohl die technische Bilderzeugung und -reproduktion zahllose 
Fehlerquellen und Möglichkeiten der Manipulation beinhaltete. Objektivität wurde 
angestrebt bzw. behauptet - paradoxerweise sollten technische Manipulationen durch 
Untersucher, Techniker und Bildbearbeiter die Objektivität am Ende sichern. Hier 
zeigt sich eine größere Nähe zu Zeichnungen, als man initial meinen könnte. So über- 
zeugend die technisch produzierten Bilder auch waren, am Ende blieb ihr Evidenzge- 
halt allerdings u. a. wegen der (für notwendig erachteten) Manipulationen zumindest 
ebenso diskussionswürdig wie die Überzeugungskraft der verschiedenen Bildstrate- 


Beweiskraft, Objektivität, Naturtreue 


gien. So kann beispielsweise von Objektivität durch Mechanisierung oder gar einer 
von menschlichen Interventionen unabhängigen (Re-)Produktion nicht einmal bei 
diagnostischen Fototechniken die Rede sein. Vielmehr war es vom Aufnahmeproze- 
dere z.B. bei der Endoskopie über das fotografische Negativ bis hin zum Abdruck in 
Publikationen ein hoch komplexer und diffiziler Weg: Der Patient musste stillhalten, 
ebenso der Diagnostiker, die fotografischen Abbilder auf kollodiumbeschichtetem 
Glas mussten von einem Radierer auf stahlbeschichtete Kupferplatten übertragen 
werden. Erst auf der Basis der Radierung konnten unterschiedliche Drucktechniken 
(Halbtonverfahren oder aufwendige Photogravüren) umgesetzt werden. Das Ideal der 
Selbstaufzeichnung endet spätestens bei der Reproduktion, für die immer noch künstle- 
risches Geschick und technisches Wissen unabdingbar waren. Von einer „Nichtinter- 
vention“ als einem „Herzstück der mechanischen Objektivität“, wie sie von Daston 
und Galison für die Naturwissenschaften als Merkmal herausgestellt wurde (Daston/ 
Galison 2007: 94), war man in der Medizin meilenweit entfernt und sie war auch als 
Strategie der Evidenzproduktion eher nachrangig. 

Vor dem Hintergrund der fehlenden rein mechanischen Aufzeichnung und den 
vielfältigen Interventionsschritten kann ein Argumentieren für die Objektivität der 
so erzeugten Bilder nur funktionieren, wenn „Objektivität“ nicht als fixierte wissen- 
schaftliche (objektive!) Kategorie gefasst wird, sondern ebenfalls wie die Evidenz als 
kontextsensibel verhandelbare Konvention. Als Resultat von Aushandlungsprozessen, 
die in einer bestimmten „scientific community“, einem Denkkollektiv, geführt werden, 
ist sie im Einvernehmen für die einzelne Technik festzulegen. In den Bereichen der 
Endoskopie wie der Röntgentechnik lassen sich entsprechende Diskussionen nach- 
weisen. Immer ging es um die Frage, wieviel Intervention im Prozess der Bildproduk- 
tion nötig und möglich war, um Objektivität und (oder) Naturtreue herzustellen bzw. 
nicht zu gefährden. 

Die Beweiskraft wiederum wurde den Bildern nicht wegen ihres vorgeblich objek- 
tiven, interventionsfreien Entstehungsprozesses zugeschrieben, sondern unserer An- 
sicht nach paradoxer Weise wegen eines grundlegend und durchgehend artifiziellen 
Charakters. Grundlage und Hauptargument dieser Beweismittel-Rhetorik war die 
Technik, und gleichzeitig machte die Technik sie angreifbar. Erst mit der Technik, den 
technisch erzeugten Bildern, wurde das Kriterium der „Beweiskraft“ überhaupt rele- 
vant und fand Berücksichtigung im „Visualisierungsdiskurs“. Sowohl die Produktion 
beweiskräftiger Bilder als auch deren Beurteilung hingen nicht von einer moralischen 
Haltung ab, sondern von rationalen Kriterien, von „Verfahrenswissen“. Mit der Beto- 
nung dieses Wissens, der Autorität technischer Expertise, wurde Evidenz begründet. 
Daher muss die Forschung weit dezidierter, als dies bisher geschehen ist, die techni- 
schen Herstellungsprozesse und Praktiken der unterschiedlichen Visualisierungsstra- 
tegien einbeziehen. 

Die oben angesprochenen Divergenzen zwischen Zeichnung und Fotografie, ge- 
nauer gesagt zwischen den Protagonisten der jeweiligen Technik, zeigten sich auch 
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in einem weiteren zentralen Begriff, der „Naturtreue“. Die Naturtreue war im Un- 
tersuchungszeitraum das Paradigma, um das alle anderen Argumente gruppiert wur- 
den bzw. das den Kristallisationspunkt für verschiedene Berufungsinstanzen bildete. 
Die Medizin scheint hier im Vergleich mit anderen Wissenschaften einen gewissen 
Sonderweg eingeschlagen zu haben. Daston und Galison etwa kennzeichnen die 
Ablösung der „Naturtreue“ durch die „mechanische Objektivität“ im ausgehenden 
19. Jahrhundert als paradigmatischen Vorgang für die Herausbildung des modernen 
Begriffs von wissenschaftlicher Objektivität (Daston/Galison 2007). Während Ob- 
jektivität in den medizinischen Lehrbüchern nur indirekt verhandelt wurde, hoben 
die Autoren im Gegenzug stets die „Naturtreue“ ihrer Abbildungen hervor. Vertreter 
der manuellen Abbildung betonten immer wieder, alles sei „nach der Natur“ gezeich- 
net. Die Fotografie wiederum stand für deren Anhänger aufgrund ihres Produktions- 
wegs per se als „Abdruck der Natur“. Hier teilen wir den Befund von Jutta Schickore, 
die zur Mikrografie festhielt: „Es war aber ‚Objektivität‘ nicht dasjenige Ideal, nach 
dem sich die Beweiskraft jeder Art mikroskopischer Belege bemaß. Wenn es ein 
übergreifendes Konzept überhaupt gab, dann war es das der Naturtreue“ (Schickore 
2002). Das galt uneingeschränkt auch für den Bereich der Endoskopie. Im Kontext 
der vielfachen Manipulationen und Anpassungsvorgänge im Herstellungsprozess der 
Bilder war der Verweis auf deren Naturtreue weitgehend als Rhetorik zu verstehen, 
die auf Echtheit und Glaubwürdigkeit des Abgebildeten zielte, die somit über Ver- 
trauen und Autorität Evidenz des Dargestellten und Beweiskraft für eine Diagnose 
erzeugen sollte. 

Anders lagen die Dinge bei Visualisierungstechniken, die keinesfalls „Naturtreue“ 
anstreben (konnten), da sie prinzipiell künstliche (nicht künstlerische) Bilder gene- 
rierten. Die neuartigen Röntgenbilder etwa schlugen kurz vor der Jahrhundertwen- 
de hohe Wellen, wurden euphorisch begrüßt und man unterstellte ihnen bisher für 
unmöglich gehaltene Erkenntnismöglichkeiten gerade auch hinsichtlich der medizi- 
nischen Diagnostik. Das Radiogramm eines Knochenbruchs war derart evident, dass 
selbst ein Laie den Sachverhalt erkennen konnte. Das änderte sich schnell und grund- 
legend bei radiologischen Bildern der Weichteile, die nicht nur aufwendig (Einsatz 
von Kontrastmitteln etc.) hergestellt werden mussten, sondern deren Decodierung in 
einem langwierigen Prozess erlernt werden musste. Dass diese „Schattenbilder“ den- 
noch bis heute für bestimmte diagnostische Fragestellungen als besonders aussage- 
kräftig gelten, liegt nun allerdings genau darin begründet, dass ihre Bildsprache immer 
wieder vermittelt wurde und sich so in die diagnostischen Deutungsmöglichkeiten 
eingeschrieben hat. Die Bilder liefern denen Beweise, die fähig sind, diese zu erken- 
nen; sie sind Grundlage des „Expertenwissens“ und über den Umweg des Wissens für 
Experten evident. 


Denkstil und „geschulter Blick” 


5.2 Denkstil und „geschulter Blick” 


Damit ist die zweite grundlegende Ebene für die Herstellung von Evidenz angespro- 
chen. Das eine waren die Bilder, ihre unterschiedlichen Formate und Inhalte sowie die 
Attribute - wie Beweiskraft und Naturtreue - die man ihnen attestierte. Das sind Vor- 
aussetzungen für bildliche Evidenz, aber die Bilder sind damit noch nicht selbst evident. 
All die disparaten Bildformate sprechen nicht für sich bzw. nur in geringen Maßen: Man 
sieht eine Kurve steigen, einen Knochenbruch im Röntgenbild, etc.; es bedurfte aber 
zusätzlich eines „geschulten Blicks“, um dem Bild Evidenz zu verleihen. 

Ludwik Fleck widerspricht in seiner Konzeption vom „Denkstil“ jeder Auffassung 
von sich unmittelbar einstellender Evidenz. Das „voraussetzungslose Beobachten“ sei 
„psychologisch ein Unding, logisch ein Spielzeug.“ Er unterscheidet demgegenüber 
das „Beobachten in zwei Typen, mit einer Skala der Übergänge: ı) das unklare an- 
fängliche Sehen und 2) das entwickelte unmittelbare Gestaltsehen“ (Fleck 1994: 121). 
Es ist ja ein Grundgedanke des Konstruktivismus, dass jede Form von Sehen (oder 
Beobachten) theoriegeladen ist. Wissenschaftler sind keine objektiven, unabhängigen 
Beobachter, vielmehr üben „beobachtungspräformierende theoretische Konzepte und 
Erwartungen“ einen zentralen Einfluss aus (Egloff 2015: 59). Beim Betrachten und dem 
folgendem Interpretieren eines Bildes entscheidend ist nach Fleck nicht die subjek- 
tive Wahrnehmung eines Individuums, sondern dessen Prägung durch das jeweilige 
Denkkollektiv. Aus dem Denkkollektiv entwickelt sich eine stilgemäße Wirklichkeit. 
„Sehen“, heißt für Fleck, „im entsprechenden Moment das Bild nachzubilden, das die 
Denkgemeinschaft geschaffen hat“ (Fleck 1994: 82). Zu dem „stilgerichteten Sehen“ 
tragen neben sprachlichen Beschreibungen, Einordnungen etc. auch Instrumente 
und Apparaturen bei sowie ferner der mit ihnen zusammenhängende gesamte Her- 
stellungsprozess der Bilder und zuletzt das rückverfolgbare Wissen um die einzelnen 
Schritte der Produktion, oder zumindest der Glauben an ihre Verlässlichkeit. Im Er- 
lernen von Sehstilen und den mit ihnen zusammenhängenden Denkstilen liegt ein 
grundsätzliches Muster. Die Evidenz der Bilder ist gekoppelt an fachliche Kompetenz. 
In anderen Worten: Erst durch Fachkompetenz entsteht visuelle Evidenz. 

In allen vorgestellten Bereichen, ob Mikroskopie, Radiologie oder Endoskopie - wie 
auch in zahllosen ihrer Sub-Disziplinen — wurden Strategien zum Erlernen der entspre- 
chenden „Bildsprache“ entwickelt. Die zentrale Rolle spielten hier als Referenzwerke 
die jeweiligen Hand- und Lehrbücher bzw. Fachatlanten, mit deren Hilfe das „richtige 
Sehen“ erlernt werden konnte. Eine der wichtigsten Überzeugungsstrategien bestand 
darin, eine gewisse „Anschlussfähigkeit“ an bisherige Sehgewohnheiten herzustellen. 
Hierzu dienten etwa sprachliche Erläuterungen, Analogien oder parallele Abdrucke un- 
terschiedlicher Bildformate, indem z.B. Radiogrammen und endoskopischen Fotogra- 
fien aus dem Körperinnern anatomische Zeichnungen beigegeben wurden. 
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Claus Zittel hat in diesem Zusammenhang eine entscheidende Frage gestellt, die 
das Verhältnis von Bild und Denkkollektiv wieder auf den Kopf stellt mit dem gleichen 
Ergebnis, dass Bilder keine Evidenz aus sich heraus besitzen: 


„Was ist zum Beispiel, wenn Vertreter ganz verschiedener wissenschaftlicher Theorien sich 
jeweils auf ein und dasselbe Bild stützen und dieses als evident für ihre Position reklamie- 
ren? Dann kann die Evidenz offenkundig nicht an der sichtbaren Gestalt des Bildes alleine 
hängen, sondern wird über zahlreiche weitere Faktoren bestimmt. (...) Ein evidenter Sach- 


verhalt scheint absolut zu sein - tritt jedoch stets relativ zu Kontexten auf“ (Zittel 2010). 


Und diese Kontexte bieten nach unserer Auffassung eben jene Denkkollektive im Sin- 
ne Flecks, die eigene Denk- und damit auch Bildstile entwickeln. Verständigung über 
die Evidenz von Visualisierungen ist aber am Ende zwischen Kollektiven nur mög- 
lich, wenn die Stile in irgendeiner Form aneinander anschlussfähig sind. Die Verstän- 
digung ist keineswegs statisch zu sehen. Denkstile zirkulieren, verändern sich, sind 
kontingent. Die Interaktion, die diese Fluidität vorantreibt, betrifft dabei nicht nur 
am Denkstil beteiligte Personen, sondern auch die zwischen Personen, Denkstil und 
eingesetzter Technik: Aus einem bestimmten Denkstil heraus entsteht das Bedürfnis, 
z.B. die Blase in vivo zu beobachten, es werden entsprechende Zystoskope entwickelt. 
Die neuen Einblicke und Bilder ermöglichen neue Erkenntnisse, neue Fragestellun- 
gen, technische Innovationen, diese bringen wieder veränderte Denkstile hervor. So 
entsteht ein stetiger Kreislauf. 

Der im Denkkollektiv geschulte Blick ist zentral für die Evidenz, das Evidenzer- 
lebnis (im Sinne eines Evidenzgefühls nach Richard Koch), das diagnostische Bilder 
hervorrufen. Seine in unserer Darstellung am historischen Beispiel illustrierte überra- 
gende Bedeutung zeigt sich eindrucksvoll auch in aktuellen Entwicklungen. So wird 
z.B. die Bewertung radiologischer Bilder zunehmend „künstlicher Intelligenz“ über- 
antwortet. Mittels „deep learning“ werden Algorithmen entwickelt zur „Mustererken- 
nung‘, etwa von Tumoren in der Onkologie. Bisher liegen Mensch und Maschine etwa 
gleichauf in der „Trefferquote‘, aber es scheint nur eine Frage der Zeit zu sein, bis die 
computergestützte Diagnostik sich durchsetzt. Hinsichtlich der „Ausdauer“ bei der 
Auswertung der Bilder und der zunehmenden Bedeutung von „Big Data“ ist sie klar im 
Vorteil. Der Einsatz von Rechnersystemen setzt die Annahme einer Evidenz der Mu- 
ster ebenso voraus, wie er im Verlauf der weiteren Nutzung die angenommene Evidenz 
durch Anpassung der Algorithmen verfestigt. 


5.3 Vermittelte Evidenzen 
Die im letzten Kapitel unserer Ausführungen problematisierte Nicht-Reduzierbarkeit 


bildlicher Phänomene auf sprachliche Darstellung wird in der Kunstwissenschaft als 
„ikonische Differenz“ (Boehm 1994) bezeichnet, die vereinfacht als die Differenz zwi- 


Vermittelte Evidenzen 


schen Seherfahrung und möglicher Bildbeschreibung begriffen werden kann. Da Bil- 
der aus visuellen Zeichen bestehen, ermöglicht dies eine Gleichzeitigkeit in der Wahr- 
nehmung. Im „Gegensatz zur Sequenzialität des sprachlichen Verständnisses“, bei dem 
die Zeichen/Informationen hintereinandergeschaltet sind, kann daher bei Bildern, 
wie Regula Burri betont hat, „in einem Moment eine Vielzahl an Informationen kom- 
muniziert und erkannt werden“ (Burri 2008a: 348): bestenfalls „auf einen Blick“ aber 
auch ein zweiter Blick ist ja oftmals lohnenswert. Das Entscheidende ist die Gleichzei- 
tigkeit, die ein wesentlicher Aspekt bildlicher Evidenz ist. 

Im Laufe des Jahrhunderts wurde die Idee der „Naturtreue“ und der „mechanischen 
Objektivität“ in der Diagnostik vom „interpretierenden Experten“ abgelöst. Auch die 
hier untersuchten medizinischen Autoren führten aus, dass die Komplexität der Bilder 
einen erfahrenen Wissenschaftler erfordere, um signifikante Ähnlichkeiten und Unter- 
schiede zu identifizieren, die zu evidenten Klassifikationen führen könnten. Das bloße 
Bild allein, von dem Wissenschaftler einige Jahrzehnte zuvor noch annahmen, es spre- 
che für sich selbst, reichte ihnen dazu nicht mehr aus. 

Die Evidenz der Bilder aber, so könnte man die zentrale Aussage unserer Darstel- 
lung am Ende zusammenfassen, ist immer vermittelt. Auch in der medizinischen 
Diagnostik sprechen die Bilder nicht für sich, es gibt keine „natürliche Evidenz“ wis- 
senschaftlicher Bilder. Im Visualisierungsprozess entsteht Evidenz, indem Strukturen 
und Zusammenhänge sichtbar werden, die der Betrachter zuvor nicht sehen konnte. 
Gleichzeitig sind diese Bilder aber immer auch durch Mehrdeutigkeit und Unbe- 
stimmtheit geprägt. Die Evidenz muss immer in das Bild implementiert werden. Und 
dies geschah, das sollte gezeigt werden, auf ganz unterschiedlichen Wegen. 

Im Untersuchungszeitraum wurden zahllose Visualisierungsstrategien im Bereich 
der medizinischen Diagnostik entwickelt, die bis heute nachwirken bzw. immer noch, 
mit gewissen Modifikationen, eingesetzt werden. Die Bilder, und das war das Neue wie 
auch Gemeinsame an ihnen, wurden alle mittels technischer Verfahren generiert. Da- 
bei war die Bandbreite der Techniken groß, deren Anteil an der Bildproduktion höchst 
unterschiedlich. Die Techniken waren zu verorten etwa zwischen dem Zeichner am 
Mikroskop, den Diagrammen auf Basis von Messwerten, der Konstruktion von En- 
doskopen und dem versierten Umgang mit ihnen zur Erzeugung invasiver Bilder aus 
dem Körperinneren und der physikalisch-chemischen Produktion der Radiogramme. 
Schon daher ist es unmöglich, eine Evidenz medizinischer Bilder zu rekonstruieren. 
Evidenz unterliegt immer bestimmten Verfahren der Evidenzgewinnung und -zu- 
schreibung. Evidenzen sind überaus vielfältig und immer kontextabhängig, daher 
sollten wir auch besser, so unser Fazit, im Plural von Evidenzen der Bilder sprechen. 
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5.4 Ausblick: Zeitlichkeit und „nützliche Fiktionen” 


Zwei zentrale Aspekte im Zusammenhang von Evidenz und Diagnostik haben wir in 
unserer Darstellung immer wieder angesprochen, ohne sie weiter vertiefen zu können: 
„Zeitlichkeit“ und „nützliche Fiktion“. Es scheint aus unserer Sicht eine vielverspre- 
chende Perspektive, dezidiert der Frage nachzugehen, welche Bedeutung diesen Kon- 
zepten/Begriffen bei der Herausbildung visueller Evidenzen zukommt. Destabilisie- 
ren sie etwa Evidenzen, oder befördern sie diese sogar? 

Fundamental für den Körper und seine Funktion ist in der Medizin die Zeitlich- 
keit: Von der Geburt bis zum Tod stellen sich stetige Veränderungen ein, Wachstum 
und Altern, physiologische Veränderungen (Vitalparameter, Leistungsfähigkeit, etc.) 
und insbesondere als pathologisch wahrgenommene Veränderungen. Eine Diagnose 
ist — wie auch schon Richard Koch bemerkte - ein Standbild (Koch 1920: 10). Sie 
schafft Erkenntnis über einen Vorgang, einen veränderlichen Prozess im Moment 
der Beschreibung. Symptome kommen und gehen, wie auch Krankheiten. Bilden sie 
auch chronische Formen aus oder sind sie letal, so ändern sie sich trotzdem stetig. 
Diese Zeitlichkeit ist somit von zentraler Bedeutung in der Diagnostik, was sich ein- 
schreibt in fast alle Visualisierungsstrategien im medizinisch-diagnostischen Kom- 
plex. Mit der Diagnose werden auf der Grundlage von Bildern aus der Vergangenheit 
Aussagen über den gegenwärtigen Zustand der Patienten sowie zu potentiellen zu- 
künftigen Entwicklungen gemacht. Und auf dieser Basis werden weitreichende Ent- 
scheidungen hinsichtlich der möglichen Therapie getroffen, ja sogar prognostische 
Aussagen abgeleitet. 

Der Philosoph Christoph Asmuth fragt in seiner „Theorie der Bildlichkeit“: „Wie 
kommt es, dass ein Bild nicht nur etwas darstellt, was es selbst nicht ist, sondern dar- 
über hinaus auch in einer Weise, durch die der Zusammenhang des Dargestellten mit 
der extrapikturalen Wirklichkeit unterbrochen ist?“ Ferner konstatiert er, es sei insbe- 
sondere zu analysieren, „wie ein Ding ins Bild kommt, nicht aber, wie ein Bild Dinge 
abbildet“ (Asmuth 2011: 16). Frage und Forderung betreffen auch die diagnostisch ge- 
nutzten Bilder aus dem Körper. Körper und Bild weisen nie die gleiche Zeitlichkeit 
auf, die Momentaufnahme aus dem Körper, etwa durch das Endoskop oder die radio- 
grafische Durchleuchtung, muss bearbeitet werden, kommt immer zu spät, ist Abbild 
vergangener Zustände. Die zeitliche Differenz mag kurz (z. B. bei der Betrachtung der 
Röntgenbilder in der Klinik) oder lang (bei aufwendigen Herstellungs- und Repro- 
duktionsverfahren) sein, aber es gilt immer: „Mit der Darstellung entsteht eine vom 
Patientenkörper abgetrennte eigene Zeitlichkeit des Körpers im Bild“ (Sandfort 2017: 
411). Der direkte Zusammenhang mit der Wirklichkeit des Moments ist unterbrochen 
und der Prozess der Visualisierung brachte erst das zu deutende Symptom ins Bild, es 
drängte nicht von selbst hinein. 

Das war den diagnostisch tätigen medizinischen Experten bewusst, wie auch die 
Tatsache, dass es sich bei den Bildern um „nützliche Fiktionen“ handelt. Diese Deu- 
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tung der Diagnose durch Richard Koch haben wir in einem eigenen Kapitel dargestellt 
[vgl. Kap. 1.1.4 Diagnostische Erkenntnis und Philosophie des „Als-Ob“]. Das über ein Zy- 
stoskop aufgenommene Bild suggeriert einen Blick, „als ob“ man direkt auf die Harn- 
blase schaute, die materiell jedoch nicht anwesend ist. Genauso funktionieren auch 
heutige Visualisierungen. Kathrin Friedrich verweist diesbezüglich auf den Neurora- 
diologen James Ambrose, der hinsichtlich der Computer-Tomografie ausgeführt hat, 
das „Als-ob“ („as if“) stelle „eine gleichzeitige Distanz und Verbindung her.“ Es ver- 
längert konzeptionell den Blick bis zu den tatsächlichen inneren Strukturen/Organen 
im Patientenkörper und „markiert gleichsam die mediale Distanz, die sich zwischen 
Blick und Körper geschoben hat“ (Friedrich 2018: 114). Claus Zittel argumentiert in 
ähnlicher Richtung: In den wissenschaftlichen Bildern werden „fiktive Entitäten her- 
ausmoduliert“ die „aufgrund ihrer anschaulichen Evidenz als tatsächliche Objekte er- 
scheinen“ (Zittel 2014: 18). Die in den Handbüchern und Atlanten publizierten Bilder 
führen schließlich dazu, dass die Forscher zu glauben beginnen, etwa ein Blasentumor 
sehe tatsächlich so aus wie abgebildet. Aus einem mit viel technischem Aufwand er- 
zeugten, bearbeiteten, mitunter manipulierten Bild wird - mit Ludwik Fleck gespro- 
chen - eine „wissenschaftliche Tatsache“ für das Denkkollektiv. Gleichzeitig bleibt das 
Bild eine „nützliche Fiktion‘, ist es doch nie eine tatsächliche Wiedergabe der Realität. 
Bilder generieren keine echte Evidenz im philosophischen Wortsinn, wurden eher - 
avant la lettre - im Sinne der modernen „Evidence Based Medicine“ als Basis des ärzt- 
lichen Handels, als „Beweismittel“ eingesetzt. Damit schließt sich der Kreis, Evidenz 
bleibt, in letzter Konsequenz, eine Fiktion. 
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